OLUME XIII February, 4 


NUMBER 2 


= 


THE AMERICAN JOURNAL 


OF ROENTGENOLOGY 
AND RADIUM THERAPY 


OFFICIAL ORGAN 
THE AMERICAN ROENTGEN RAY SOCIETY 
THE AMERICAN RADIUM SOCIETY 


Al [FOUNDED IN 1906 AS THE AMERICAN QUARTERLY OF ROENTGENOLOGY| 
| 


Li 


Editor: ArTHUR C. CurisTIE, M.D. 


EDITORIAL BOARD 
JAMES T. CASE, M.D. H. K. PANCOAST, M.D. WILLIAM DUANE, PH.D. 


ADVISORY BOARD FOR PATHOLOGY 
= JAMES EWING, M.D. EUGENE L. OPIE, M.D. ALDRED S. WARTHIN, M.D. 


= Cornell University University of 


University Michigan 


PUBLISHED MONTHLY FOR THE AMERICAN ROENTGEN RAY SOCIETY 
BY PAUL B. HOEBER, Inc., 67-69 EAST s9TH STREET, NEW YORK CITY 


AMERICAN ROENTGEN RAY SOCIETY MEETINGS 


Twenty-Sixth Annual Meeting 


W asHINcToNn, D. C.—SEPTEMBER, 22, 23, 24 AND 25, 1025 


CENTRAL SecTION——Seventh Annual Meeting 


Cuicaco, ILLINOIS 


=| 


Entered as second-class matter, March 3, 1916, at the Post Office, New York, N. Y., under the Act of March 3, 1879. 


[EARLY SUBSCRIPTION, $10.00 SINGLE Numsers, $1.50 


| | 

| 

| 
| 


$250 


BRADY'S POTTER-BUCKY DIAPHRAGM 


are 


NEW FEATURES 


A new and improved type of grid 
construction that secures even more 
brilliant results than our 
grid. 

A neat compression band attach 
ment for holding the patient still 
during exposure. 

Patient brought nearer 


previous 


to plate 


An electrical contact device tor operating a signal lamp or which can be connected to most time switc] 
I 


for making the exposure automatically, from 1 to go seconds time at $5.00 


extra charge. 


Our speed control is accurate and reliable and timed in actual seconds. It does not require constant 


repairs. We claim it is the smallest, neatest and most effective Bucky on the 


market, 6:1 ratio grid 


cutting off practically 90% of secondary. Takes all makes of cassettes to 17 x 17 size, operates in horizot 
tal or vertical position, and does Stereoscopic work in either direction. 


All-metal construction ele 


date.” 


Price $250.00 list with cash discount for 


DEVELOPING TANKS 


Our stone tanks are considered the best de- 
signs and values on the market. Each has a space 
for ice or hot water for controlling the develop- 
ing temperature. The 5 and 6 compartment styles 
also have a 4" air space to prevent temperature 
of wash water from affecting the tempers ature of 
developer. Lengths over all 2414'-34"-4014" re- 
spectively. Illustration shows our regular 6 com- 
partment style. Special stylesto order. We have 
many sizes of enamel tanks also. Send for special 
circular. 

Prices shipped from Virginia 


Prices shipped from Chicago, Boston or - Brooklyn 


DR. GRANGER’S SINUS MASK 

For radiography of the sphenoid, etc., at 17° 
angle. We furnish these to fit all standard makes 
of cassettes. Specify outside size ot your cassette 
when ordering. Made for 8 x 10 only. Price $8.50. 


INTENSIFYING SCREENS 


Get our net prices on screens either alone, or 
mounted in cassettes. It may save you some 
money. We are distributors on Buck X-Ograph 
cassettes, and carry the standard makes of screens. 


BARIUM SULPHATE (Paragon) 


We have furnished enormous quantities of this 
to the profession during the last 10 years. We 
are prepared to furnish this in prepared form 
with malted milk or dry milk incorporated at 
$30.00 per 100 lbs. packed in 25 lb. sealed tin cans. 
5 lb. & 10 lb. sizes also available. Price of regular 
barium $24.00, fluffy style $26.00 per hundred. 


ctrically welded and practically indestructible 
quek payment. 


The y 


do not get ut of 


ese Co 


13: inches long ins) de ‘flow 


CE OR WATER | / 15 nche ng 


Ove 


{ 
| 
99} inches 
} 
14 a 
how q 
wide f Ra 
4 
= 40. hes > 
4-compartment 5-compartment 6-compartment 
$45. $53.50 $6 
$50.00 $58 $65 


DENTAL FILM MOUNTS 


Wecan furnish many sizes and styles of mounts 
in cardboard or the all-celluloid types. Special de- 
signs if desired. Very liberal discounts are allowed 
on orders for 100 or more. Get our new price list 
#160—with discounts. 

Special on gross lots of #1 size film $6.96 


ASK FOR OUR LATEST PRICE LIST AND DISCOUNTS 


GEO. W. BRADY & CO., 761 S. Western Ave., Cuicaco 


In Answering Advertisements please mention The American Journal of Roentgenology & Radium Therapy 


‘ 
DENTAL RADIOGRAPH 
| 
HARRY SMITH 


THE AMERICAN JOURNAL 


OF ROENTGENOLOGY 
AND RADIUM THERAPY 


VOL. NIII FEBRUARY, 1925 No. 2 


NOMENCLATURE USED BY THE REGISTRY OF 
BONE SARCOMA? 


BY E. A. CODMAN, M.D. 


( \ ( Surgeor B 
ACH LTTS 

| wish to devote this paper to the classi- of the Mayo Clinic, Dr. Sondern and 

fication of bone tumors, especially of Dr. St. George of New York, and Dr. 
bone sarcoma. One of the main objects’ Bell of Minneapolis. The following ts 
of the Registry is to get a uniform classi- the nomenclature which we adopted. 
fication which roentgenologists, clinicians 
and pathologists can use in order to have NOMENCLATURE SHEET 
a mutual understanding of the clinical I have here set down mv interpretations 


entities which are referred tO. At the 


:, : of what I believe the joint committees to 
time the Registry Was started, four years mean by the terms agreed upon tor common 


ago, there were many different terms in use by _ clinicians roentgenologists and 


use and while each term was vaguely _ pathologists. 

understood by all who were interested [ cordially invite the individual members 
in bone tumors, vet there was a consider- Ol the two committe Ss, OF any ol our consulting 
able amount of misunderstanding among Pathologists, or any teacher or professor of 
individuals. When Bloodgood used the ? roentgenology 01 to criti- 
term periosteal sarcoma or Mallory used —— classification or my definitions of the 
the term fibrosarcoma el Ewing used If anvone believes that there aré other clin- 


the term osteogenic sarcoma about an ical entities, he should register some cases and 


individual case, they might have meant let me pass them about from laboratory to 
the same entity, and they probably under- laboratory for the opin 11i0ns of others interested, 
stood one another, but there is no doubt as Ewing has done in the case of his tumor. 
that other pathologists, clinicians and We should convince our colleagues before 


roentgenologists were confused ind undertaking to teach the profession or our 
thought that these terms applied to three 

Dis oO IS In Nis ports 
different entities. Our own committee ANYONE plans to ust Aah or to 


teach his students other forms of nomenclature, 
of three, Dr. Ewing, Dr. Bloodgood and “tepewgs 
as being preferable to this, as a whole or in any 


detail of importance, we invite him to send us 
his improved nomenclature with explanations 


myself were accustomed to use different 
terms and although we understood one 


another pretty well, we had no hard and and illustr ative cases, and we will enclose a 
fast nomenclature. Two years ago a copy in each of shenes boxes, as an alternative 
committee was appointed by the Clinical for this. 
Pathologic: il Association. to formulate with The Registry Invites criticism in. the spirit 
us as definite a nomenclature as possible, 0! cooperation. 
This committee consisted of Dr. MacCarty E. A. CopMAN, M.D., Registrar. 

* Read at the Twent fifth Annua M ting, AM \N ROENTGEN Ray Society, Swamy] tt, M Sept 

Dr C. 56 nd Te t rmen 
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The 


Nomenclature Used by 


NOMENCLATURE 


Tumors. Clinically the 
these cases is universally 
unfavorable. Roentgenologically they are 
usually central. Histologically we believe 
they are usually true to the type of the 
original tumor to some degree and 
seldom, if ever, purely 
tumors In bone. 

2. Periosteal Fibrosarcoma. Clinically 
these are tumors which lie next to the 
bone, do not invade it although they may 
cause absorption by pressure on the adja- 
cent surface of the bone. It is grossly 
impossible to determine whether they 
arose in the outer layers of the periosteum 
or in the adjacent fascia or tendinous inser- 
tions. They appear to be less likely to 
metastasize than the osteogenic sarcomas. 
Roentgenologically they may show changes 
in the contour of the adjacent bones, even 
pushing the bones to one side or bending 
them, but histologically they show no 
-tendency to form osteoid tissue, cartilage 
and bone. It is this that separates them 
from our class of periosteal osteogenic 
sarcomas, which presumably arise from 
the osteoblastic layer of the periosteum. 
Periosteal fibrosarcomas are not distin- 
guishable histologically from fibrosarcomas 
of the fascia. 

Osteogenic Tumors. These are 
tumors which are believed to be derived 
from cells which are supposed to be the 
common ancestors of the cells which 
form bone, cartilage, the fibrous network 
of bone and the tissue formerly called 
myxomatous, which from the 
view of bone pathology is merely a phase 
of cartilage or fibrous tissue. 

The benign forms are too well known 
to need special definitions. 


I. Metastatic 
prognosis in 


are 
undifferentiated 


The malignant forms are osteogenic 
sarcoma—true bone sarcoma. Clinically 


these growths have a bad prognosis and 
the proportion of the different component 
parts, fibrous, myxomatous, cartilaginous 
or bony, has probably very little influence 
in the prognosis, which apparently de- 
pends on the activity and quantity of the 
undifferentiated cellular portions of these 
tumors. We have therefore abandoned 
the‘ attempt to separate clinical entities 


the Ree 


point of 


istry of Bone Sarcoma 

according to the preponderance of any 
element. All forms have much the 
natural history. 

Roentgenologically these tumors are fai 
more frequently near the ends of the bone 
than in the shaft, although exceptions 
occur. They usually show a considerable 
amount of bone production, generally 
radiating outwards, but the more cellu- 
lar types may simply destroy bone and 
therefore show erosion and invasion roent- 
genologically, without producing the char- 
acteristic radiating spicules. 

Histologically these tumors usually show 
intercellular substance resembling fibrous 
tissue, bone, cartilage or osteoid as well as 
undifferentiated cellular tissue. Sometimes 
one or another of these elements predomi- 
nates the picture, but usually all the 
elements may be found in some part ot 
the tumor. Some are almost entirely com- 
posed of undifferentiated cells. 

Certain anatomic types of these osteo- 
genic sarcomas appear to be subordinate 
clinical entities. The commonest type is 
both medullary and subperiosteal, showing 
central bone destruction and subperiosteal! 
bone proliferation. This type covers the 
great majority of cases. Occasionally one 
appears to develop chiefly in or under the 
periosteum, but the more our experie nce 
increases the more we find that it Is a 
difference of proportion of medullary and 
periosteal involvement, rather than that 
these tumors are essentially either perios- 


Same 


teal or medullary. We have agreed that 
it is necessary to carry a_ subdivision 


“neriosieal osteogenic sarcoma” for the 
present. This merely means a sarcoma 
which histologically has osteogenic charac- 
teristics, but which is anatomically cortical 
or periosteal in situation. It is a_ very 
difficult matter to offer terms which will 
be satisfactory for the clinical entities 
which we call respectively “periosteal 
fibrosarcoma” and “periosteal osteogeni 
sarcoma,” yet the Committee feel that 
clinically, roentgenologically and histolog- 
ically they are different. It seems that 
periosteal fibrosarcoma has a better prog- 
nosis than periosteal osteogenic sarcoma. 


The terms are poor, for “periosteal” 
is used literally in the former and as 
noting derivation in the latter. 
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that the term 
has been widely 
used in this country as synonymous with 
malignant bone sarcoma 
coma). It Is 


untortunate 


Sarcoma 


It is very 
periosteal! 


osteogenic sar- 
unfortunate that the 
Committee feel obliged to retain the term 
‘“periosteal’’ and to apply it to two dif- 
ferent entities still different from the 
much misused meaning. It is hoped that 
better terms will appear. 

The amount of bone production in 
osteogenic sarcomas varies considerably. 


When it takes place through the 


alSO 


oreat 
majority of the tumor we call it “‘sclerosing”’ 
(ossitying) and it may be that this type 
has a better prognosis than the less 
sclerosing forms. On the other hand, 
certain cases are so vascular, that they 
actually pulsate and grow with great 
rapidity, so that it seems that the group 
of “‘telangiectauic’’ sarcoma clinically 


of much poorer prognosis. 

It seems probable that the accidental 
difference of degree of freedom ot 
cation in arteria 


and venous spaces In the 


tumor accounts for this difference. We 
do not believe that the cellular constituents 
are actually more malignant than in the 


other forms, but that the presence of 


blood spaces lined by tumor cells nd in 


almost direct arteriovenous communi- 
cation, allows the cells to be washed oft 
directly into the circulation. The more 


sclerosed the tumor the less likely are the 
cell-lined spaces to be in direct communi- 
cation with the blood stream. It may be 
that the better prognosis in periosteal 
fibrosarcoma can be explained by the 
infrequent occurrence of the cell-lined 
blood channels. 

Roentgenologically these anatomic varie- 
ties are to a certain extent recognizable. 
Histologically they are much the same 
essentially, though the occurrence of much 
new bone or many blood spaces in a section 
would suggest that sclerosis or telangiec- 
tasis would characterize the rest of the 
specimen. The real distinction is the 2 rOSs 
anatomy of the tumor. Telangiectatic 
spaces lined by tumor cells must be dis- 
tinguished from atypical blood vessels, 
to avoid confusion with angio-sarcoma. 

Undifferentiated Sarcomas are carried 
under the Osteogenic Sarcomas because 
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such tumors arising in bone may be pre- 
sumed to be of origin in cells destined to 
produce bone. That is, we believe that 
if these undifferentiated cells should pro- 
duce any intercellular substance it would 
be fibro-, myxo-, chondro-, osteoid or 
osseous. The group of tumors which we 
call Ewing’s Tumor perhaps should be 
placed in this class for some of our con- 
sulting pathologists, notably J. H. Wright, 
think they recognize a primitive osteoid 
substance in many of these cases. How- 
ever, Ewing ts inclined to believe them 
of endothelial origin and his opinion 
Is gaining strength in the minds of others. 
Those who have studied the collection 
as a whole at least grant that this group 
is a clinical entity, probably of more 
favorable prognosis for radiation. At present 
we carry Ewing’s Tumors under a separate 
heading between malignant angiomas and 
the myelomas, but it may be 
later that they belong with 
ferentiated tumors. 

4. Inflammatory conditions are placed 
in the central portion of the list because on 
the one hand we have cases of excessively 
exuberant callus which approach malig- 
nant osteogenic sarcomas in their histology, 
and on the other hand there is also a 
borderline in such cases as osteitis fibrosa 
and bone cysts where the question of 
new-growth or inflammation is difficult 
to decide. Some pathologists, notably 
Mallory, even include under inflammation 
our next division, giant cell tumor. Roent- 
genologically inflammation may simulate 
new-growth so exactly that in many cases 
a diagnosis cannot be made. Histologically 
the same dilemma is present in a consider- 
able number of cases and one has to wait 
for help from a knowledge of the outcome. 

Under Inflammation is placed osteitis 
fibrosa. We recognize this as a_ useful 
term to include such forms of osteitis as 
Paget’s disease, Von  Recklinghausen’s 
disease, and the various forms of single and 
diffuse cystic disease of bone which have 
not yet received a definite pathologic 
standing. Bone cysts belong under this 
heading, too, though they merge into the 
following. 


decided 
these undif- 


5. Benign Giant Cell Tumor. A term 
used by Bloodgood to replace the old 
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term giant cell sarcoma is accepted by 
the Registry. The term is valuable for 
re-educational purposes. Many surgeons 
and pathologists were brought up to 
regard this tvpe of tumor as more or less 
malignant. Up to the present date the 
Registry has found no instance of a clear 
case of one of these tumors causing a 
metastasis. Roentgenologically they are 
central tumors expanding the bone locally, 
giving a very different picture from the 
osteogenic sarcomas. Histologically this 
type is also distinct, although our consult- 
ing pathologists have not yet agreed on 
the probable histogenesis of the tumor. 
Any one studying the Registry cases will 
feel very sure of a well marked separation 
of these tumors as a clinical entity, and 
feel convinced that they are benign, 
whether or not he agrees with Mallory that 
they are essentially “inflammation and 
repair’’ phenomena. 

6. Instances of benign angioma occur 
in bone as cavernous structures similar to 


cavernous angiomas in the soft parts. 
Roentgenologically they rarefy bone and 


expand it, in something the same way that 
giant cell tumors do, but having more and 
smaller loculi. We believe that malignant 
tumors of the blood vessels occur in bone, 
but we have as yet registered no case which 
is a typical angio-sarcoma. Many supposed 
angio-sarcomas are probably telangiectatic 
osteogenic sarcomas. 

Ewing’s Tumor. This tumor gener- 
ally involves the shaft of the long bones 
producing a widening of the shaft, appar- 


ently by spreading apart the lamellae of 


the bone. It may involve the skull or the 
short bones. It is more apt to be multiple 
than true osteogenic sarcoma. Roentgeno- 


logically it shows a characteristic longi- 
tudinal striation and the tumor nearly 


always involves more than half of the shaft. 
It does not often produce the radiating 
spicules, but there may be onion-like layers 
of periosteal new-bone formation such as one 
sees In osteomyelitis. The roentgenological 
appearance is usually confused with osteo- 
myelitis. It is an invasive, bone-destroying 
tumor rather than a bone-producing tumor, 


but it may set up a reactive formation of 


new-bone as In ording ary bacterial infection. 
Histologically, it is composed of undiffer- 
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f Bone S 


sarcom: 


entiated round and polyhedral cells some- 
times arranged in a_ perithelial manner 
about the capillaries, appearing in 
tions in sheets between the capillaries. 
Its histology is very characteristic. Its 
prognosis is bad, but these tumors vield 
at least temporarily to radiation, which 
the osteogenic sarcomas seldom do to any 
great extent. 

8. Myeloma. These tumors are almost 
always multiple. They are central tumors 
and not bone producing. Roentgenologically 
they show no bone proliferation and 
usually clearly defined, but may at times 
show invasion of the bone in a moth-eaten 
way resembling the characteristic 
of cancer. Histologically the cells resemble 
the mvelocyvte The histologica 
diagnosis these resemblances. 
There are said to be 


picture 


series. 
rests) on 
myelomas derived 
from the erythrocytes, but no such case has 
as vet been registered. For clinical and 
roentgenological purposes it is unnecessary 
to sub-divide the myelomas even histologi- 
cally. The boundary lines are very difficult 
to draw, and for practical purposes the 
histologic the 


varieties are same clinica 
entity. te are invariably fatal, although 
local improvement with the x-ray may 


occur, and the disease be protracted for 
many years. 

Borderlines. The nomenclature IS 
arranged on the same principle as_ the 
Classification Sheet in each envelope, 
namely, that the entities which are likely 
to be confused should be next to one 
another. In classifying the Registrar is 
seldom in doubt between two different 
borderlines. 


[ will take up each heading and discuss 
the features which make each heading a 
clinical entity and try to illustrate what the 
roentgenological features of these entities 
are. Before proceeding with this, I want 
to call your attention to the introductory 
remarks, beginning “I have here set down”’ 
and ending “The Registry invites criticism 
in the spirit of cooperation.” 

In other words we have presented this 
classification and ask the teachers of 


surgery, roentgenology and pathology to 
use it or to differ publicly, 
going to teach their 


saying they 


are students some 
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other nomenclature which they think 
to be better. It seems absurd that the 
students in the various universities and 


the public in general should be taught 
several different nomenclatures. We want 
to put the burden of a better nomenclature 
on the teacher or ask him to teach ours. 


Ours its not wholly satisfactory and we 
would be glad to have a better one. We 
nvite criticism. If anvone believes that 


ve have left out any entity, let him register 
llustrative cases and we will include his 
entity In our work and leave it to future 
students or to the general opinion of the 
yrotession to decide whether his Sugg eS- 
tions are superior to ours. 

Fon practical clinical purposes there are 
only 8 o1 


+ 


10 clinical entities among bone 
umors. Unquestionably each one of these 
entities may subdivided according 


O Its gross appearance, Its roentgenolog- 


ical appearance, its microscopic appear- 


ince or even by its clinical behavior in 
ndividual cases. For instance, tumors ol 

the same kind may look vastly different 


In 2ross appearance and still be osteogenic 
Chey may 
VarviIng 


under the 


degrees ot cartilage- 


sarcomas. present 
Microscope 
ike tissue or bone tissue or cellular growth, 
but still be the same 
with the same clinical otner 
tumors of vastly different histologic charac- 
teristics. 


malignant entity 


course as 


lo illustrate roentgenologi ally, 


osteogenic sarcoma affect the bone 


may 
wholly by absorption or may create new 
bone which presents in the roentgeno- 


gram the well-known radiating spicules. 
It is clear therefore that neither micro- 
scopist nor roentgenologist nor the clini- 
clan can alone bone 
Classification must be done by a coopera- 
tive effort on the part of these groups, 
ind it seems to me that we must look to 
the pathologist for the correlation of the 
different points of view presented by the 
examination of the tissue, the roentgeno- 
grams and the clinical life history of the 
case. I feel sure that the pathologists who 
have been with this effort, 
will agree that in the diagnosis of a bone 
tumor, the clinical history and roentgen 
findings should always support the micro- 
scope. When these data are collected 
ibout a case and any of the pathologists 


classify tumors. 


associated 
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who have been studying these Registry 
cases review all the data, I believe that a 
definite diagnosis and prognosis can be 
given in over go per cent of the cases. 
We must admit, however, that even with 
all the facts there will be a 
small number of cases on which we have 
essential disagreement. In the cases hith- 
erto collected essential disagreement seldom 
has occurred unless the data presented are 
incomplete. It is really shocking to find 
how seldom we are able to get the combina- 
tion of a good history, a good roentgeno- 
gram anda good microscopic slide. Clear 
detail in the 


before us 


roentgenograms of bone 


tumors is of very great importance. 
Roentgenologists should not be satisfied 
with poor detail in these cases. 

Let me now take up our classification. 


There are eight divisions or really ten, 
for the benign and malignant osteogenic 
tumors are different entities, and so are 
the benign and malignant angiomas. 

1. Metastatic tumors of the bone. 

2. Periosteal fibrosarcoma. 

3. Osteogenic 
malignant. 

1. Inflammatory conditions. 

5. Benign giant cell tumor. 
6. Angioma (benign malignant 
Ewing’s tumor. 

8. Mvyeloma. 

These are the definite clinical entities 
which we hope to establish as the essential 
divisions of bone tumors. We want to be 
able to say that a patient who presents 
himself with a bone tumor must have one 
of these eight conditions. This implies 
that no others are known, which are not 
subdivisions of these The 
question is much more important in which 
of these general classes a tumor belongs 
than it is in what particular subdivision 
of that class. In other words, the prognosis 
in each class is fairly definite. Metastatic 
tumors are, with very few exceptions, 
fatal. Periosteal fibrosarcoma is very 
unfavorable, but is probably slightly more 
favorable than osteogenic sarcoma. Osteo- 
genic tumors if malignant are extremely 
unfavorable but if benign are decidedly 
favorable. We have to admit, however, 
that there are borderline forms in which we 
are not able to give a definite prognosis 


penign 


tumors, 


ind 


eight classes. 


Fic. 2. This 


Figures 1 and 2 illustrate the two chief ways in which metastases affect a bone according to whether the character 
of the tumor is expansive or invasive. 


Fic. 1. From Registry #66, a case registered by Dr. L. 


In some cases the presence olf a ¢ 


‘igures 1 and 2 together are very 
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F. Stewart of Cleartield, Pa. The | 
tology was that of metastatic carcinoma in the opinion of Bloodgood, Ewing, Wright, Wolbac! 
Mallory and Phemister. The history pointed to origin in the thyroid. Death from metastas¢ 


This figure illustrates the method of growth of a malignant embolus of great vascularity and 
cellular activity. Globular local expansion of the bone resulted, in spite of an effort of th 
periosteum to lay down new bone. This is an extreme ¢ 
to form similar areas of local central destruction 


se but it is not uncommon for metastas« 
nd expansion of the cortex. 


irciInomatous metastasis is said to stimulate the bone to produc« 


massive new bone, especially in the case ot prostatic metastases. No such case has as yet | 
registered. 


s from Registry 


#148, a case registered by Dr. P. P. Swett of Hartford, Conn. 
The histology was that of a metastatic carcinoma in the opinion of the pathologists. The 
history pointed to origin in the adrenal. This figure illustrates the invasive method of growth 
of a malignant embolus. Notice that the growth invades the cortex as well as the medulla. In 
this it resembles Ewing’s tumor although the latter generally involves a much larger section of 


the shaft. This case also resembles a focus of osteitis fibrosa, and the presence of the pathologic 
fracture would be in keeping with this lesion. 


instructive from a roentgenologic viewpoint for they are 
certainly quite unlike and yet both represent carcinomatous metastases. In one the method of 
growth gives the appearance of giant cell tumor and in the other of Ewing’s tumor. So in these 
instances the microscope is of more diagnostic weight than the roentgen ray. Yet we cannot say 


that thyroid metastases conform to one method and adrenal carcinoma to the other for we 


have instances where adrenal metastases caused the former type of localized expansion. How- 
ever the roentgenologist might logically favor metastases rather than giant cell tumor for the 
latter is unknown in this situation. Giant cell tumors always invade the condyles except in young 
subjects before the epiphyses are united. Therefore expansive tumors of the shafts of bones 
are presumably metastases or myelomata. Cysts of the shaft not invol 


[ving the condyles are 
seldom expansive and often have rounded lines of demarcation from the medulla. 
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conditions a rul 
Benign giant cell tumor 
favorable; so is angioma, although there 
may be perhaps, rarely, malignant angio- 


Inflammatory 
favorable. 


are, aS a e, 


IS 


sarcoma. Ewing’s tumor probably has a 
more favorable prognosis from treatment by 
radiation than does any other form of 
malignant tumor of bone. In myeloma 
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III 


Metastatic tumors certainly cannot be 
divided in this way. They are all unfavor- 


able, with the possible exception of 


hypernephroma and thyroid metastases 
which are said sometimes to be solitary, 
and therefore may in exceptional cases 
be hopeful if the tumor, and also the pri- 
mary focus can be removed. 


3. Registry i8o. A case published by Dr. Ashhurst. 1 his patient recovered ifter a radical resection 
In IQI4 and IS still living, 1Q24. This he most typical instance we have ol “pe rioste il fibrosar- 
coma.” “The tumor when split oper m and fibrous, white and glistening, attached to perios- 
teum over head of tibia but not 1 Ing bone.”’ Histologically it Is ty pic il fibros rcoma, 
without evidence of osteogenesis. The tgenogram shows a slight indentation of the bone where 
it lies against the tumor, but no evidence of involvement. 

Notice that our nomenclature include class tumors which may or may not be bone tumors. 
Such a tumor as this might have arisé¢ the fascia, the tendon, the periosteum or the joint- 
C psule. Yet we may concetlve of Its in the fibrous portion ot the cortical bone and STOWINE 
outward. At any rate it represents a ¢ ¢ entity sometimes curable by radical excision. 

How does it differ from our subdivisi eriosteal osteogenic sarcoma? In three w S: roent- 
genographically, only contour deformity own In the bone no involvement 2) microscopically, 
it is a fibrosarcoma indistinguishable f{ fascial sarcoma—no osteogenesis; (3) the gross specimen 
was attached to the periosteum. If it had been a periosteal osteogenic sarcoma It would have 
shown involvement of the cortex and th« jor portion of it would still be beneath the periosteum 
except where it had broken through It would have had the same dire prognosIis as the typical 
osteogenic sarcoma which is practicall ys periosteal, cortical and medullary. The cross section 
would not show even a fine line of separation between bone and tumor. We have no clear case for 
illustration of a periosteal osteogenk rcoma, but they probably do exist. 

Oftentimes our data are not as complete n case #189. If a case was registered in which it was 
clear that the bone was not involved d the slide showed a fibrosarcoma, the Registrar would 
place it in this class of periosteal fibrosarcoma. This name might be changed to extra periosteal or 
parosteal. We need a better name whic! Il signify that the tumor may or may_not be a true bone 
tumor but is adjacent to the bone. 

which is usually malignant, the prognosis By periosteal fibrosarcoma we mean 


is slowly, but almost surely unfavorable. 

Now let us consider the prognosis of 
the subdivisions of these general classifica- 
tions to see whether we can divide these 
definite classes into more or less favorable 
types Figs. 1 and 2). 


a tumor adjacent to bone perhaps causing 
superficial erosion of the bone, but not 
starting in the bone. We have in the 
Registry but few tumors of this class 
although most of the pathologists who have 
been working on these subjects have seen 


Fic. 4. Typical benign osteogenic tumor (not registered 
pedunculated, and probably encapsulated on its 
external surface. The line of demarcation in the base 
is not definite, but if such tumors can be excised 
without breaking them and the base removed as 
deeply as possible in the shaft, they will almost 
surely be cured. Broken pieces scattered in the soft 
tissues May grow again locally ; sO may remnants left 
in the base. These tumors are usually bone at the 
base and become more and more cartilaginous at 
their summits. Not infrequently the areolar tissue 
which slips back and forth over the cartilaginous 
surfaces develops adventitious bursae. They have 
been called “exostosis bursata.” It seems to the 
writer unwise to divide them into osteoma, chon- 
droma and fibroma because they are almost invari- 
ably composed of all these elements in various pro- 
portions. They are frequently multiple, suggesting 
that the growth defect which produces them ts of a 
general rather than a local character, but single 
tumors exactly resembling the multiple tumors do 
occur. There are several different terms applied to the 
multiple cases, but in the Registry nomenclature 
they are all “benign osteogenic tumors.” They 
probably represent the growth of aberrant bits of 
epiphyseal cartilage. 


within their experience tumors of a defi- 
nitely fibrous type lving close to the bone, 
probably arising from the external layer 
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of the periosteum or fascia. The impression 
is universal that these tumors are les 
unfavorable than those that clearly aris 
in the bone, that IS, if they are loca 

thoroughly excised, there is a real chanc 
of recovery. This impression is reinforce 

by a few cases which we have in the 


Fic. 5. This case, #222 in the Registry series, v 
us by Dr. A. J. Shadman of Forest Hills, M 

The patient was a man, aged twenty-one. The 
had been present and steadily enlarging | 
vears. It was excised by Dr. Shadman in 1014 
the patient Is reported well in 1QO24. 

Che case illustrates an extreme degree of benigt 
genic new growth. In a general way the more detir 
the pedicle, the sharper the pe ripher il outlu e, 
less the trabecular changes at the base of the pedi 
the greater the mobility of the soft parts, the long 
the history, the less the pain, the more likely 
tumor to be benign. Histologically, the more cell 
the tissue and the more myxomatous the cartil 
the greater the suspicion of malignancy become 

But there are exceptions to all these points. There 
be no pedicle and the tumor may even be endost 
and therefore there is no peripheral outline. A 
such a tumor may be benign for years and then s} 
malignant changes and rapid growth. However, w 
full data a correct prognosis in most cases should 
given by anyone who is familiar with the Regist 
series. To the writer, the benign osteogenic tum: 
represent aberrant growth toward adult type, w! 
the osteogenic sarcomas represent aberrant rep 
Undoubtedly trauma might combine the two 
repair of a congenital benign tumor cause the adve 
of malignancy. Such a case as Dr. Shadman’s n 
be near the borderline. 


Registry. A very typical case has been 


reported by Dr. Ashhurst (Fig. 3). No 
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one has vet offered any subdivisions of 
periostea| fibrosarcoma. We must accumu- 
late more cases before subdividing them. 

The osteogenic tumors may be divided 
into two. distinct the benign 
and the malignant. Out of respect to the 


time-honored custom we have subdi 


classes, 


vided 
the benign osteogenic tumors Into exosto- 


sis, osteoma, chondroma and _ fibroma. 
We considered the advisability of call- 
ing these all osteo-chondroma because 
they seldom present a pure structure 
ind are nearly always mixtures of tissue 
resembling fibrous tissue, cartilage and 
bone. They are really one entity, rather 
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Personally, I think it is better tospeak 
of this-group as benign osteogenic tumors 
than it is to trv to differentiate these 
subordinate These tumors are 
composed chiefly of bone and cartilage, 
but as any experienced roentgenologist or 
microscopist knows, the definite pro- 
portions of bone and cartilage appear to 
have little significance in 
They are as a rule 
encapsulated. 

The malignant osteogenic tumors are 
called osteogenic sarcomas. Just a word 
in regard to the term osteogenic. This 
term has been especially used I 


lasses. 


any way. 
pedunculated and 


by Ewing 


Fic. 6. Registry #513, reported by Dr. James G. 
Sherman, Woonsocket, R. I. In this case we 
tissue but the roentgen ippearance Is so t ) th 
the diagnosis ot osteogenic sarcoma may be I de o1 
it alone. It represents the typic il method of i sion 
of the bone in this disease. One sees not only the 
tumor developing radiating spicules outside of the 
cortex but an area of loss of density within the bone 
itself. The old shaft ts conspicuously present in the 
center of the tumor which surrounds it like callus 
This case is a typical instance of what the radiologists 
have called perioste il sarcoma. There ts no r on to 
suppose that the tumor originated in the periosteum 
or in the center of the bone for almost all of these 
osteogenic sarcomas involve both perioste i! ind 


medulla. It is therefore 
as central or periosteal. 


unessential to describe 


It is the hope of the Registrar that the term osteogeni 
sarcoma will be used for such cases as this because 
periosteal is clearly a misnomer. Its only meaning is 


that the tumor is more periosteal than central, and 
this has no clinical significance. 


than four. Essentially it makes no differ- 
ence to the patient having one of these 
tumors whether it consists of fibrous 
tissue, cartilage or bone. If it does not 
contain cellular tissue and its structure Is 
not too atypical, it is a benign tumor which 
if thoroughly excised, will not grow again 
nor cause metastases (Figs. 4 and 3). 


Fic. 7. Another type of osteogenic 


sarcoma in which 
the osteolytic factor is more pronounced than the 
osteogenic. The general shape and confirmation of 
the tumor is similar to Figure 6. The remains of the 
old shaft are present, definite new bone 
production IS visible; furthermore the microscope 
fails to show any evidence 
duction in the sectior 
picture being that of ver\ 
doubtful whether this form of osteogenic 
sarcoma Is of any different nature clinically from the 
more typical case shown in Figure 6 where osteolysis 


but no 


of bone 
submitted, the histological 


fibrosarcoma. It is 


or ¢ irtilage pro- 
osteolytic 


and osteogenesis are both present. 

Phemister believes that the Registry should classif\ 
these separately. We shall be glad to do so if the 
follow-up of these cases shows that there is any 
difference in their clinical course. 

and if I understand its meaning correctly, 

it does not mean “bone forming” but 

“derived from bone” in the sense in which 

it is used as applied to bone tumors; 

nor does it mean strictly derived from bone, 
but derived from the tissues presumably 
intended to form bone. Suppose you were 
going to build a house and piled on the 
lot the raw material which you would have 
to use in making the house—the clay that 
you use to make the bricks, the sand which 
you use to make the glass, the lead which 


a 
| 
} 
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you use to make the paint and so on to 
the other parts which will compose the 
complete house. Now if someone came 


along and made some sort of a grotesque 


structure which might vaguely resemble 
a house but which consisted of all sorts 


of bizarre variations of sand and bricks, 
clay and windows and angles and corners, 


this would be a house-ogenic tumor. 
The house would be composed of the 


materials intended to make a house but 
laid down without a normal plan. Osteo- 
genic sarcomas bear the same relation to a 


Fic. 8. Registry 
good. 


» a case 


Yr. Blood- 


submitted by I 


This is the type which we call sclerosing. It shows the 
same general contour and presence of the old shaft, 
but instead of osteoly sis, there is abundant osteo- 
genesis. The also show marked increase of 
new tumor This case merely illustrates the 
extreme grade in the opposite direction from Fig rure 

wah shows practically all 
osteogenesis. 
the same 


sections 
bone. 


osteolysis and no 
In other words the three tumors show 
disease, but different phases or types. 
Possibly these types have different clinical histories 
especially this sclerosing form which has always been 
thought since the days of Virchow to be more slowly 
progressive than the more cellular type. As yet the 
statistics of the Registry do not reinforce this belief, 
but it is not time to report on this matter, for at 
present these sclerosing forms apparently show little 
if any, better prognosis than the osteolytic forms; in 
fact, the osteolytic forms may have a better prog- 
nosis from treatment by radiation than the sclerosing 
forms, though perhaps the danger of metastases from 
the sclerosing form may be less. 


normal bone, they are composed of the 
basic material intended to make bone or 
repair bone but they are laid down in 
irregular and fantastic fashion with absurd 
proportions of the components (Figs. 


6, 7, 8 and 9). 


the Regist ry ol 


Bone 


Sarcoma 
In callus or normal bone repair, for 
instance, there is a process of osteolysis 
followed by a process of osteogenesis. 
This normal process of repair must have 
some solvent action to round off the old 
ragged bone edges and this solvent action 
must be followed by an osteogenic action 
which welds the ends together. Therefore, 
- osteogenic sarcoma which I believe is 

1 abnormal process of repair or callus, 
we see varying degrees of osteolysis 
osteogenesis. 


and 
In some cases the tumor cells 
seem to have a corrosive power. The bone 
in contact with them dissolves and dis- 
appears. In other parts of the tumor 
irregular osteogenesis may take place and 

. far greater amount of bone be deposited 
en is needed. This is important to re- 
member in roentgenological interpretation, 
because from your point of view an osteo- 
lytic tumor gives a very different picture 
from one which is producing bone, yet 


osteogenic sarcoma is the cause of both 
processes and the prognosis is just as 


bad in one case as in the other. Osteogenic 
sarcomas, therefore, may be wholly osteo- 
lytic or almost entirely osteoblastic, for 
| am told by Professor Thompson of the 
University of Texas, that osteoblastic is 
the correct word when you mean that a 
tumor is actually producing bone. An 
osteogenic tumor is only potentially osteo- 


blastic. However, it is very exceptional 
for an osteogenic sarcoma to be wholly 
osteolytic. Both processes go on side by 
side. 


I have been over all the roentgenograms 
of the registered cases in which there is no 
doubt of the diagnosis of osteogenic 
sarcoma. I have found that very few cases 
show only osteolysis, and only one shows 
no osteolysis and this is probably due to a 
technically poor roentgenogram. Nearly 
all show both osteolysis and osteogenesis. 
After collecting more cases we may be 
able to determine whether the prognosis Is 
worse In proportion to the degree of osteo- 
lysis; but at present, so far as we can see, 
there is no material difference. Probably 
osteolytic forms are more favorable for 
radiation. We are at present discussing, 
at the suggestion of Dr. Phemister, 
whether these osteolytic tumors should not 
be considered a separate entity. The writer 
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c 


Telean@ies a 


space 


Fics. oa, ob, ind Qc. From an advanced case of telangi- 
ectatic osteogenic sarcoma In the same region, #334 
registered by Dr. Adair of New York. The arterial 
tion makes. the dilated blood spaces con- 
spicuous. It differs from the others merely from the 


inyec 


Fic. 9a. fact that the arteriovenous communication is more 
direct nd hence the rte! il puls tion dilates the 
spaces in the tumor through which the blood flows, 
s explained in the text. These blood channels are 
often lined by tumor cells hence the possibility of 
metastases is heightened and the growth more rapid 
ind sinister. This tumor also belongs to the sclerosing 
type as shown by the roentgen ray before the arterial 
injection. The gross photograph shows that it Is also 
of the medullary nd ibperiosteal tvpe. Other 
such instances where one tumor be longs to three 
types might be cited to show that the s ibdivisions 
of osteogenic sarcom re merely minot nd perhaps 

nnecessary clinical cl es 

Chere re. however, cert I roentgenologi character- 
istics of osteogenic sarcon opposed to giant cell 
tumor. In nearly all osteogenic sarcomas one sees 
the old shatt within the t nor i ts forme! position, 
on the contrary giant cell tumor expands the shaft. 
The method of growtl quite different. for osteo- 
venic sarcoma whether centr o1 pel Ste | in origin, 
burrows diffusely through the cortex nd grows 
inside and outside the old bone, often laving down 
new tumor bone both inside nd outside the shaft. 
Chat laid down outside the shaft is usually in ridges 
or spicules radiating aw from the center. The 
idvance of giant cell tumor, on the contrary, is 
expansile, pulsating, aneurysmal, absorptive in Its 
character. These tumors are bloody but contain no 
blood vessels. Che red cells re ina mesh of round or 
spindle cells which I believe to be endothelium and 
others believe are fibroblasts. Probabl this is a 
distinction without i difference but t ny rate the 
red cells ire circulating freel n this pulsating bloody 
sponee. 

The effect on the bone is pressure bsorption from 


within outward until the periosteum is reached. At 
this point the soft tissues give with each pulsation 
and the subperiosteal osteoblasts keep up a line of 
defence by attempting to produce new bone. I believe 
the shell of giant cell tumors is new bone not the 
old expanded shaft (cf. Fig. 14 


Figures 6, 7, 8 and 9 all represent cases of osteoget C rcoma of the lower end of the femur. Contrast their variation 
from an intense bone production to none at all. Histologically they are quite unlike. Yet those who have studied 
the Registry series believe all to be the same deadly clinical entity osteogenic sarcoma. The roentge nological 


and histologic differences a 


e great but their natural history tis the same. 
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holds that they are extreme instances but who have written on this subject 
have no difference in prognosis. Histologi- used sub-classifications according to 
cally they are ftbrosarcomas. 


NE ~ 


Fic. 11. 


| 


terms or tissue terms. There was suppose 


There are many different ways of to be some prognostic difference betwee: 
subdividing osteogenic sarcoma. In the spindle cell sarcoma, round cell sarcoma, 
a 


past both the pathologists and surgeons etc. Even mixed cell sarcoma was 


term 


| ( 
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In common I! cannot myself tell you 
what mixed cell sarcoma means nor have 
| been able to find any pathologist who ts 
willing to define mixed cell sarcoma. It Is 
a vague term merely meaning that the 
slide shows a variety of cells. The ordinary 
eiant cell tumor, for instance, Is a mixed 
siant and spindle cell tumor and used to 
be called sarcoma. 


use. 


Attempts were also made to base prog- 
the tissues the 
Such fibro, 


NOSIS ON 


mimicked. 


which 
terms as 


sarcoma 
( ellulo, 
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case a number of different pathologists 
can agree to use the same term. Here ts 
one of our cases for instance which all now 
agree Is an osteogenic sarcoma, but which 
in the early days of the Registry was 
classified by the different pathologists 
under these different headings. 

J. C. Bloodgood— Periosteal myxo-sarcoma 
J. Ewing—Myxo-chondro-sarcoma 


F. B. Mallory 


sarcoma 


Oster -fibr -MVXO- 


Fics. 10, 11 and 12. These microphotographs are 
illustrate the absurdity of trying to separate 
separate nodules which were chiefly osteosarc¢ 
metastases in the case showed a like variation 


Che Registry furnishes many instances in which | 
of these names. Moreover there 


all from the 3 
ssteo and chondro and fibrosarcoma of 
oma, ¢ hondrosarcoma and fibrosarcom i 


. One could find no better prool that it is folly to subdivide osteo- 
genic sarcomas entirely by tissue resemblances 


by selecting different fields the tumor could be « 
ire intermediate grades of tissue in which the intercellular substance lies between 


same cast 35, registered by 


Phemister. They 
This tumor had 
respectively. Moreover the 


me. 


in a single section. 


lled by any one 


fibro and myxo, between myxo and chondro or between chondro and osteo, ete. Other parts of the same tumors 


may show merely cellular tissuc 
in character. One 
or fibroblastic, chondroblastic and osteoblastic 


so often disagree on whether the terms fibros 
| 


for the whole class. 


When our collection accumulates so that we have at least 100 of each type we may attempt again t 
| 


with no intercellular substance and in which the cells are evidently osteolytic 
is forced to the conclusion that the product of the cells of the same tumor may be osteolytic 
. Furthermore in naming the individual tumors the pathologists 
ircoma, chondrosarcoma, myxosarcoma and osteosarcoma should 
be used, that it is hopeless to obtain authoritative unanimity. They do however unite on the term osteogenic 


to see whether 


the prognosis varies according to the preponderance of each of the fibro, myxo, chondro, osteo elements. 


osteoid, chondro, myxo and osteo sarcoma 
were used and_ collections 
accordingly. 

Anyone who has studied the Registry 
cases will agree that these terms are not 
sufficiently definite so that in an individual 


subdivided 


J.H. Wright 
C. Y. White 
H. Fox—-Myxo-sarcoma 
W. C. MacCarty 
pseudotextoma 


A. C. Broders 


Osteo-chondro-sarcoma 
Mixed cell sarcoma 


Fibro-chondro-osteo- 


Osteo-fibro-myxo-sarcoma 
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Another slide from another part of the 
tumor might have changed the opinion 
of any one of them. Their variation in 
terminology was simply a minor descrip- 
tive difference in characterizing the partic- 
ular section which was seen. There 
was no prognostic nor therapeutic, indica- 
tion which was of consequence, whichever 
one of these terms was correct 
10, 11 and 12). 

I am inclined to think that the subclassi- 
fication of osteogenic sarcoma which we 
ourselves use at present, is of very little 
more value, yet I hope that when our 
collection has reached greater numbers 
we shall be able to divide osteogenic 
sarcoma into still further clinical entities. 

We have attempted to subdivide osteo- 
genic sarcoma into four anatomic types. 
[ am not sure that these types are worth 
separation. The first is the medullary and 
subperiosteal. The more our experience 
has grown, the more universal this type 
seems. Practically every osteogenic sar- 
coma of which we have a good roentgeno- 
grain or a good opportunity to examine the 
gross specimen, shows both medullary and 
subperiosteal invasion. This type therefore 
is more of a descriptive term for all osteo- 
genic sarcomas than a subdivision. 


(Figs. 


If you couid examine our collection of 


roentgenograms of many instances of each 
of these classes of tumors, you would be 
struck by the general resemblance of the 
members of each class to each other as op- 
posed to those of the other classes. For 
instance, practically all of the osteogenic 
sarcomas do not invade the condyles whiie 
practically all of the giant cell tumors do. 
In practically all the osteogenic sarcomas 
one sees both oste lysis and osteogenesis, 
and the remains of the old shaft in the 
tumor. On the other hand, all the giant 
cell tumors are osteolytic, central and the 
old cortex is expanded and is owside the 
tumor. The collection reminds 
influenza cases in the army; an individual 
case was hard to diagnose but when one 
saw a whole ward full, the characteristics 
of the whole group were ev ident. 
The second subdivision is “ periosteal.’ 


There are probably a few osteogenic 
sarcomas that involve the periosteum 


and cortex without invading the medulla. 
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[ am inclined to think that this Is an 
unnecessary subdivision because it has no 
clinical significance and merely indicates 
cases In which the medullary or central 
invasion is not very obvious. It Is a very 
fine distinction to say periosteal osteogenic 
sarcoma as opposed to periosteal fibro- 
sarcoma. This is particularly true because 
Bloodgood has for years used the term 
periosteal sarcoma in the same sense that 
we use the term osteogenic sarcoma. | 
think that periosteal sarcoma is 
universally used by roentgenologists. They 
thus designate the true malignant type 

’ bone tumor which we call osteogenic. 
I find that it 1s fundamentally incorrect 
because these tumors are, as stated abov« 
almost always both periosteal and central. 
I believe Bloodgood himself is willing to 
admit this fact and w hen he uses the term 
periosteal sarcoma it is more from habit 
than from mental conviction of its 
appropriateness. 

The third anatomic type is sclerosing. 
This term has been commonly used by 
pathologists since the days of Virchow, 
as synonymous with ossifying. It means 
that the tumor has produced dense bone. 
This type is easy to recognize roentgenolog- 
ically, microscopically and pathologically. 
It is held to be slower gerowing clinically 
than the cellular forms. These tumors 
probably are of slightly better oe ape 
but not enough cases have accumulated t 
furnish any statistical proof of this fact. 

The fourth anatomic form is telangi 
tatic. This merely means that the tumor 
is more or less riddled with dilated blood- 
vessels or blood spaces. When, in a bone 
sarcoma the arteriovenous anastomosis 
within the bone due to breaking down of 
bony septa, has reached a peint where the 
arterial pulsation is pretty direct into thi 
blood channels of the tumor the pressure 
expands these channels. These channels 
are frequently lined by tumor cells or at 
best by a single layer of endothelium. The 


almost 


rush of blood through such a tumor may 
be so great that the whole tumor expands 
with each pulsation. Formerly such cases 
were called bone aneurysms. We now know 
that this condition occurs quite frequently 
although the degree is not great enough 
to make the whole tumor pulsate. 


We 
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believe that this anatomic type — a 


separate subdivision because of its unusu- 
It presents the most 
favorable condition for metastasis, because 


the blood stream can tear off cells from the 


ally bad prognosis. 


sides ol the blo hannels and them 
into the pulmonary circulation. | the 
roentgenogram this telangiectatic c ition 
may be suspected where there is irrecular 
loss of bone substance in the interior of the 
bone. After 65g it may be beauti- 
fully shown by opaque arterial injection, 
as demonstrated by Dr. Frank Adair. 

Sharply contrasted with telangiectatic 
osteogenic sarcoma are the giant cell 
tumors which also have a very direct 
arteriovenous connection but in which the 
cells are not mal onan the Old Gays 
these too were call ey bone aneurysms.” 
Histologically ain structure is quite 
different for in giant cell tun the 
circulation is in the capillary mes f the 
tumor. 

You will notice another subdivision of 
osteogenic sarcoma entitled undifferenti- 
ated sarcoma. Tumors of this class are 
always necessarily osteolytic. In the roent- 
genogram they simply show loss of bone 
substance, no bone proliferation. Micro- 
scopically they are composed Ol round 
cells which show no tendency to form any 
known structure or tissue. That is, these 
tumors are round cell sarcomas occurring 
in bone and from their position are classed 
as bone sarcomas, not because they are 
known to be derived from bone bone 
elements. Some of us think that this class 
should include Ewing’s tumor which will 
be described later. At any rate, it is a 
class of tumors which we might as well 
admit are of unknown derivation; it 


being merely an assumption that they 
are bone tumors. My personal opinion 


is that they represent the normal process 


which precedes callus formation and 
smooths off the old ends. Under the 
microscope one sees these little round 


cells working through all the tiny spaces 
and canals and the bone melting away 
before them, just as in normal bone we 
see marrow spaces forming. 

I cannot leave 
genic tumors 
term myxoma 


the discussion of osteo- 
without mentioning the 
which has been used so 


the Regist ry oft 
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much by my colleague Dr. Bloodgood, 
and others, and which perhaps deserves a 
position as a clinical entity. I think it was 
the consensus of o] pinion of the 
mittees who formed this 
that myxoma in bone is to 


two come- 
classification 
considered 


as atvpical fibroma or chondroma. We 
find myxomatous tissue in many tumors, 
benign and malignant. Some nes it Is 
the preponderating tissue in tumors, but 


more commonly it is seen as a phase In a 


tumor which in other regions shows 
Lrlous deg rrees OF atypical appe trance of 
fibroma Or chondron 1. It iso 


appears 


lrequently in malignant osteogenic. sar- 
coma. On the other hand, there are typical 
‘as of myxoma in osteitis fibrosa and i 


olant imor. We 


ady of considering it 


bening doubt the 


real tissue. 
There is no case in the Registry of a 


cell 


pure 
myxoma or myxosarcoma. Even Blood- 
good has not registered his published cases. 


The fourth clinica 
lication Is 


entity in ou classi- 
‘inflammatory conditions.” It 
say this is 


IS 


capable of many 
subdivisions. For the purpose of the 
Registry it is unnecessary to xo Into great 
detail in this, but unavoidably we receive 


instances of inflammatory conditions which 
are especially apt to be mistaken for bone 
tumors and I sometimes think that we 
have trouble in differe the 
forms of malignant bone tumors 
from one another than we do in diff 
tiatin; 


less ntiating 


various 
leren- 
ions from bone 


inflammatory condit 
tumors. 
An inflammatory 


mistaken for 


conditti 


commonly 


bone tumor is myositis 


ossificans. This has been and_ probably 
will be again in individual cases difficult 
to differentiate from osteogenic sarcoma. 


criterion for 
that the new-formed 
whole par: illel to the shaft 
instead of perpendict ular to it as in osteo- 
genic sarcoma. The mistake of 
these two will seldom be 


The well-known 
differentiation Is 
bone lies as a 


roentgen 


confusing 
made if good 


roentgenograms are obtained (Fig. 13). 
Under osteoperiostitis is included the 
great majority of bone tumors due to 


inflammation and commonly, spoken of 
as osteomyelitis. We have subdivided this 
division into three: traumatic, syphilitic, 
and infectious. Traumatic conditions such 
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the bone with its 
resulting repair and also cartilage and bone 
production tn callus, may at times simulate 
bone tumor. It is hardly in the scope ot 
this paper to discuss this heading tn detail. 
! am rather glad to dodge it, because it 
seems to me one of the hardest problems 
the roentgenologist meets is to differen- 
tiate between callus complicated by osteo- 
mvelitis and osteogenic sarcoma. The 
other two subdivisions of osteoperiostitis 
are syphilitic and infectious, the latte: 
including tuberculosis and various reac- 
tions to pyogenic infection. Ewing’s tumor 
especially is hard to distinguish 
osteomyelitis by the roentgen ray. In 
illustrates this article it 


as hemorrhage in 


trom 


W hic h 


resembles Brodie’s abdscess. 


the Case 


The final subdivision under intlamma- 


litions Is osteitis {tbrosa. 


4 ) case of myost 4 
+} g ymathologists h considered t 
CCU com The case Is Registi 203 nd 
re yorted ) J R. ul ot Ph | delphi 
Resection of the trbu November I7, 1919. Amputattor 
vas done on Feb. 25, 1923, and the patient was r 
) ted | g October 20, 1924 
The roe ot ou snows the spicules of new bone | ad 
dow n le yarallel with the shaft instead of 
radiating perpendicularly from it as In osteogeni 
ircom 
This nstance myositis ossilicans is more contusing 
than u |, for frequently the roentgenogram shows 
distinct line of separation between the bone and 
tumor, the m 3] ng in the muscle. Some times, how 
ever, it seems Imost to surround the shaft of the 
bone. As n ti case the mass or masses not intre 
quently resemble the muscle bellies. 
term is used in tts broadest sense. It 


includes the various cystic or fibrous 
conditions in the bones of patients with 
Paget's osteomalacia the 
associated diseases characterized by multi- 
ple cysts. It also covers the simple bone 
evst and the diffuse endosteal fibrous 


tumors called by Bloodgood solid osteitis 


disease, 
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fibrosa. In some of these cases the pathe - 
distinction between inflammatior 
and new growth ts hard to draw. Unavoid- 
ably the cases of the most typical form ol 
osteitis 


logic 


usually found your 
people and consisting of fibrocystic deger 


fibre Sa 


AY extreme nstance of ostert libros 
Ding stologic low de ot oste 
t tib » chondro t pe, 220 1 the Re st r ‘ 
reported by Dy J. W sever ol B ton, VI 
»bservation ten vear nd still livir wit! det 
femur, and lesions in other bones. 
When there is an endosteal tumor which tnv 
| yortion ot ish tt of i bone particul I 
bending or bowing of the bone, osteit { 
should be suspected Oftentimes there i det 
line of demarcatior t the ends of the ) 
convex outline like that of giant cell tu 
wcasionally the margin of the healt! bone 
clear cut and may even have an irregular apps 
ot an Invasive char icter similar to that seen i 
cases of metastases and tn most cases of Ewing’ 
Solitary bone cysts are included under osteitis fib1 
ilthough it ts fairly certain that some of the 
ire giant cell tumors in which the arterial conn 
tion is cut off and the tumors have undergone « 


degener ation. 


erate changes in the shaft of the long bones 
are occasionally mistaken for sarcom 
Figs. 14 and 14a). I would like to stress 
the point that central tumors of the bon« 
which not metastases or 
myeloma are seldom malignant. 


are multiple 


The fifth division in our classification 
is benign giant cell tumor. The evidence of 
the Registry stands behind Bloodgood in 
the attitude which he has taken 


CONn- 

sidering this tumor benign. Over 100 
ises have been registered; in vel lew 

Nas there been any real question Ol metas- 
ises, so few that errors In primal V diagno- 

SIS probably responsible. MO! 


from one bone to 
vnerever two bones are connected Dy 
road ligaments, the tumor advancing 
between the lamellae of the igaments U 
those portions of the body where the bones 


re intimately connected, as tn the 


ones, the vertebrae and the uppel and 
LOWE ends of the tibia and fibula. It Is 
ot uncommon to have this occur. My 
own view ts that giant cell tumors are 
endothelial sponges in the mesh of which 
ylood corpuscles freely circulate. It is 


ne pulsation oft the whole Sponge which 
the the common 
roentgen-ra\y inflation. If 


broad ligament happens to be atta 


dilates bone causing 


appearance ol 


to the cortex of the bone, the two halves 
of the ligament will be separated and 
tumor will gradually intrude between them 
into the othe: bone Figs, and 16 
\s vet we have no subdivisions in benign 


ind On 


1] | | 
elant cell tumor. Histologically are 
Very similar although OCCASIONALLY they 
complicated DV the presence cystic 
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d by Dr. | \ New Yor 
descendec 
) toc Were 
cp ted nt tw ( ! I er 
he condyle, nd (/ t! nich ¢ , practicall 
those whicl n\ ( ( giant 
cell tumors and pract do not 

nvade the condyle t sarcom 
Chis is especially tru the fer d is also true 
most of the other bone though exceptions occur, 
rticularly in the tib his tigure vs that the 
tumor Is confined ne entirel condyle of 
the bone. This is not uncommor ses of giant 
cell tumor of the fen nd the } so occur In 
similar way nvolving one condytk f the 
Roentgenologists In making differential diagnosis 
between fiant cel nd oste genic sarcoma 
would not go far astray if the base their decision 
entirely on the two tact . i whethe not the old 
shaft showed in the tum or Was ex nded by the 
tumor and whether o1 he tun descended int 

the condyle practical t the ¢ ¢ 

etastases and mvyelom ind bone « t e the only 
conditions likely 1 be confused wit giant cell 
tumor. Metastases ( ne Fee ft in the 
neighborhood of the itrient rter seiant cell 
tumors are always ¢ ‘ ever in the 
shaft. Myeloma is u ! tiple, hile giant cell 
tumor rarely is. Bone evsts, I believe « d be sepa- 
rated from giant cell tumors b ‘ rement; that 
is, the transverse d ‘ 9 cell tumo 
compared to its long diamete ereater than the 

difference of the same d mone cyst. 
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Fic. 16c. Shows a frozen section of a normal ankle-joint 
it this point. The broad tibio-fibular attachment 
lies between A and B. 


I 


Che facts shown in these three figures may be inte 
preted in two different ways, one appealing to thos« 


who regard giant cell tumor as a benign mass 
Fic. 16a. Shows a giant cell tumor of the tibia which has granulation tissue, the other appealing to those 
invaded the fibula as shown by the roentgen ray. regard it as a neoplasm. 


My own view is the former. I believe that as the « 
cumference of the tibia enlarges from the intraos- 
seous pressure the points A and B on the tibia would 
become wider and wider apart, thus making a point 
of least resistance for the intrusion of the tumor int 
the spongy bone of the end of the fibula. In the spin: 
where there are many broad ligaments giant cel 


tumors may pass from one vertebra to another, in th 
same manner. 


Professor Wolbach who has been studying many of the 
Registry cases with me, feels that the interpretatior 
of the facts presented by these three figures favor 
the view that giant cell tumor is a true neoplasm and 
idvances as an autonomous new-growth trom t 
inherent growth propensities, rather than from thi 
mechanical character of a pulsating sponge in direct 
communication with the blood 


stream, creatins 
intraosseous pressure. 


The photograph of the gross section also shows two 
other points characteristic of giant cell tumor: (1 
the tumor has extended down to the joint cartilage; 
2) it has extruded as a fungous mass through the old 
operative incision. While these fungous masses occur 
in other kinds of tumors they are particularly charac- 
teristic of this type. Histologically, these masses are 
especially confusing as they grow very rapidly and 
hence show more mitoses and a greater pleomorphism 
than the tissue which one finds at the first operation 
while the tumor is still under pressure within th« 
bone. One should always discount histologic malig- 

Fic. 166. Shows the same tumor after amputation in nancy, in such extruding masses. It may be that this 
gross section. extrusion is nature’s method of healing. 

Fics. 16a, 16b and 16c. Case #212 registered by Dr. David Cheever of Peter Bent Brigham Hospital. 

Three figures to illustrate the method of invasion of giant cell tumors from one bone to another in those portions 
of the body where bones are bound together by broad ligaments. 
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Nomenclature 


degeneration, fibrosis, chondrification, or 


ossification. The work of Ewing and 
Herendeen! following that of Pfahler and 
other pioneers in attempting to heal 


giant cell tumors by the use of roentgen 
rays has been a wonderful inspiration, 
and I should be much interested to 
why these progressive 
can be made 
radiation, 
occurs. 


know 
pulsating tumors 
and ossify under 
that this often 


to ftibrose 
but it Is a 


fact 


Fic. 1 Registry #249, reported by Dr. A. P. C. 
Ashhurst of Phil idelphia, Pa. 
A man aged thirty-five, with a tumor of the tarsal 


scaphoid. A cyst-like cavity containing currant 
jelly-like material curetted September 16, 1922. Was 
reported well in the summer of 1924. 


The histology was that of benign angioma, similar to that 
seen in tumors of the soft parts. Roentgenologically 
it is indistinguishable from a giant cell tumor or cyst 


except that the loculi are smaller. In 2 other cases of 
benign angioma, one of the skull, Reg. #230, and one 
of the iltum, Reg. 153, the locull are even smaller 
than in this case. Three cases are too few to base a 
general rule upon, but tumors of bone presenting the 
appearance of giant cell tumors with very small 
loculi should suggest the possibility of this condition. 


The sixth division is angioma. 
3 registered cases 


We have 


of bone tumors which 


roentgenologically resemble giant cell 
1 Herendeen, R. E. The roentgen ray in the treatment of giant 


cell tumors, AM. J. ROENTGENOL. [etc.,] 1924, xii, 117-125 
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tumors, being central and expansive, but 
which in section show the structure of 
benign cavernous angioma (Fig. The 


Fic. 18. Registry #173, reported by Dr. James Ewing of 
New York. An instance of the type wec ill “‘Ewing’s 
tumor,” believed by Dr. Ewing to be endothelial in 

character but in the — ion of the writer belonging to 

the of osteogenic rrcomas of undiff ferentiated 
type. The roentg salon ical characteristics do not 
differ greatly from those of osteomyelitis. There is 
central invasion of a diffuse character involving the 
cortex as well as the medulla. There is also bone 
proliferation which Ewing believes not to be due to 
the tumor itself but a protective effort of the perios- 
teum to restore the bone. Notice that the upper and 
lower outlines are not clear cut as in cyst or giant 
cell tumor. Many cases of this condition show a more 
definite longitudinal striation than does this case. 
The bone is often widened apparently by the mnfil- 


tration of the lamellae by the tumor itself, thus 
spreading and widening the bone. It is the belief of 


the writer that Ewing’s tumors are osteogenic 
sarcomas but that the histology and general method 
of growth is modified because of their origin in the 
shaft rather than near the ends of the bone. As a 
whole, Ewing’s tumors are osteolytic in character, 
seldom showing as much increase in the bone as is 
present in this figure. After radiation rapid osteo- 
genesis takes place. The writer believes this is because 
radiation changes the function of the cells from 
osteolysis to osteogenesis. At any rate it is a fact 
that this osteogenesis occurs and it is one of our 
interesting problems to determine whether this new 
bone is normal or produced by tumor cells. 
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roentgenologic appearances are very simi- 
lar to those of giant cell tumor but the 
loculit are smaller. One of these tumors, a 
very large one of the illum, was treated 
successfully with roentgen radiation. The 
other 2 were excised successfully. On the 
basis of these 3 cases, and a few others 
mentioned in the literature, we have 
made this heading of angioma of bone. 
It will take many more cases to estab- 
lish it as an entity worth considering in 


diagnosis. 


Fic. 19. Registry #242. An instance of myeloma regis- 
tered by Dr. John Homans of the Peter Bent Brig- 
ham Clinic of Boston. 

[his occurred in a 
joint 


woman aged fifty-nine. Shoulder- 
imputation was done since at that time there 
no other the other bones. 
Stx months tumors appeared and _ the 


tumors present in 
later other 


were 


p itient died. 


Under the heading of angioma you will 
notice the sub-heading of benign and 
malignant. Benign I have just considered. 
The malignant forms of angioma in bone 
are evidently rare. We have left this 
subdivision more as a compliment to those 
who have used the term angiosarcoma 
than because we need it to include any 
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group of our tumors. I have invited my 
colleagues and many other pathologists, 
privately and publicly, to register a cas« 
of angiosarcoma; no one as yet has done 
it. The fact is that this term was used 1 
the past for the vascular or telangiectatic 
forms of osteogenic sarcoma. | mention | 
largely because I hope no roentgenologist 
will use it. 

The seventh division is Ewing’s tumor 
Fig. 18). At about the time the Registry 
was started in the fall of 1920, Ewin: 
had begun to notice a group of tumors wit! 
pretty definite characteristics in that the 
nearly always involved the shaft, invaded 
the whole bone, cortex and all, did not 
produce bone, and consisted of sma 
round cells with no tendency to formatio! 
of intercellular substance. Also they hap- 
pily had the characteristic of rapid regres- 
sion under radiation. These tumors pro 
ably correspond to those Gross classifie 
as periosteal and central round cell sar- 
coma. Ewing ts inclined to consider then 
endothelioma. Most of the pathologist 
who have been taking part in the work 
the Registry have greatly enjoved 
opportunity of studying the instances 
Ewing’s tumor and curiously enough, 
our collection has accumulated, we ha 
found many tumors belonging to. th 
type. As a matter of classification we car 
this tumor under Ewing’s name, rath¢ 
against his will and more or less to h 
mortification, because he not infrequent 
disowns a tumor which the Registra: 
tries to place under his name. At any rate, 
all those interested in the Registry now 
think they recognize Ewing’s tumor, 
although most of them probably thin! 
it more properly belongs tn our classifica- 
tion under the heading of undifferentiated 
sarcoma In the osteogenic group than under 
endothelioma. 


However, we continue to 
carry It in our. classification because 
after all the fundamental unit in our 


classification is “clinical entity’ and this 
tumor Is certainly a clinical entity. 

I not infrequently guess the diagnosis 
either from the slide, the roentgen appear- 
ance or the history. If you see in the roent- 
genogram a tumor of the shaft in whic! 
the bone has a striated appearance as i 
the disease was invading the marrow space: 


= 
a= 
ab 
et 
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ind separating the lamellae, thus swellin Osteoid 
j ind widening the whole shaft and cortex, Aine 
the likelihood is that you will find in the yg ee pets 
slide a round cell tumor with no ter- Ussilying 
cellulal substance 2nd you m teel 
tolerably sure that roentgen radiat il] Cel 
iuse the disappe irance of the tumor. at RESEMBLANCES TO VAs AR A TIONS 
east temporarily. am sorry to s Ou 
nay contidentl\ expect before many llaem- 
ears metastases the lungs an iten 
SO the Sk ( otnet ONE nis 
imor ! not as ( su ( ( ) 
OeSs seem Ike that it \ 
YOSSID tne ¢ ss m 
ler the cation of ere! ANATOMIC RELATIO 
ted osteogentl¢ roeoma. 
D 
| e eigntn ( 
¢ cre \I Cif P 
ce esemhb n 
ere ) ep I es I 
ree Ce- D 
( Ov De ects to \ 
( | T = 
at tl ‘ BDIVIDING 
( Ne i the re 
Ol e Re - ) 
mong ¢ ( P 
Datnologists { unneces 
subdivide myeloma questio You will notice the teit h column 
sed whether mvc oma S not on the tace of a Re YISTrYV enve ye this list 
rm of osteogenic sarcom Wi eed of adjectives which have been and mav be 
ny more cases to e us rigt \ applied to bone tumors. Che use ol these 
is At 2a O the liner pe adjectives IS to be d SCOUI ised unless 
iveloma ereat restraint Is used They re nothing 
more than des« riptive terms. They are 
A not the nouns or entities. It is possible to 
reduce them to ssurd prolixity. | 
describe  ¢ t could take trom our collection most an\ 
= ed ndividual case and correct ipply a 
sca ‘ ce ‘ ° 
half dozen of these adjectives to it. I think 
es ¢ we could show many cases, [o1 instance, 
CELL RESEMBLANCES of mixed round and spindle cel giant cell 
ay ae tumors. We certainly could furnish man\ 
Spindl ree cases of mixed round and spindle cell 
Giant cell) true tun osteal osteoblastic sarcomas, and we might 
Mixed cel further qualify some of these also by other 
rISSUE RESEMBLANCES adjectives. mentiol these absurd com- 
Fibro- pounds merely to show you to what depths 
MEYEO- of confusion you may reduce the very 
ieee simple subject of bone tumors. In reality 


| 
| 
| 
| 
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the bone tumor diagnosis comes down to 
six entities, if you omit metastatic tumors, 
inflammatory conditions and angioma. 

For all intents and purposes the person 
who presents himself with a bone tumor 
which is not inflammatory or metastatic, 
may be told that he has one of five tumors 
periosteal fibrosarcoma, prognosis fair with 
comple te excision; be nign osteogenic tumor, 
prognosis excellent with radical excision; 
osteogenic sarcoma, prognosis bad no 
matter what its treatment although a few 
recoveries following amputation are on 
record; benign giant cell tumor, prognosis 
good under almost any treatment except 
bad surgery; Ewing’s tumor, prognosis 
good for immediate reduction under roent- 
gen radiation, but eventually bad; mye- 
Joma cert: ainly and slowly bad but prob: ibly 


THE 
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retarded by radiation. All these types have, 
[ believe, their definite roentgen criteria 
and all these types have pretty definite 
microscopic and clinical characteristics. 
Furthermore, these roentgenological, patho- 
logical and clinical criteria will 

materially changed by qualifying 
terms with any of the adjectives in the 
left hand column. Cases of osteogenic 
sarcoma die pretty quickly whether they 
are fibro, chondro, osteo, round or spindle 


not be 
the S¢ 


cell and Ewing’s tumor is no worse fo 
being called multiple, diffuse, central, 
alveolar, perithelial or invasive. All thes« 


adjective terms are like the colors of ou: 
neckties which make very little differenc« 
to anyone except to ourselves but are 
sometimes useful to describe aman it yo 
do not know who he is. 


OF CERTAIN 


CHRONIC LUNG LESIONS 


A ROENTGENOLOGICAL STUDY 


BY 


FRANK S. BISSELL, 


M.D. 


MINNEAPOLIS, MINNESOTA 


ANATOMICAL considerations — which 
4\& are of the greatest moment in this 
roentgenological study are as follows: 

1. The anatomical unit of the lung is 
the lobule. In man, this consists of a group 
of ductuli alv colares, their connecting air 
spaces with their blood vessels, lymphatics 
and nerves, marked out by connective 
tissue septa. 

2. The bronchial artery (the nutrient 
artery of the lung) ts distributed to the 
walls of the bronchi, the connective and 
lymphoid tissue of the lung and also sup- 
plies the lymph glands of the hilum. It 
also extends to the pleura, and there fur- 
nishes a special blood supply to the 
lymphatics. 

3. The pulmonary artery follows in all 
its subdivisions, the subdivisions of the 
bronchial tree. At its terminus It comes 
to occupy a central position within the 
lobule, dividing into as many branches as 
there are atria connected with the ductulus 


alveolaris belonging to that particular 
lobule. Each atrial artery divides into 
branches which pass to the sacculi alve- 
olares, in the walls of which they break up 
into the capillary network of the lung. 
The lymphatics follow closely 
distribution of the blood vessels. Beyond 
the ductuli alveolares no lymphatics are 
found; in other words, no lymphatics are 
present in the walls of the air spaces. 

The main trunks following the pulmo- 
nary artery are connected by numerous 
loops and there is thus formed a network 
with a long mesh. 

Lymphatics, leaving the bronchial net- 
work, pass to two small veins, which arise 
from the ductuli alveolares. These lym- 
phatics join the network about one of the 
venous trunks in the periphery of the 
lobule. The lymphatics about the pulmo- 
nary veins also communicate with the 


the 


pleural lymphatics. While throughout the 
lung the lymphatics are as a rule destitute 


The 


of valves, a valve is present at the 
of the deep lymphatics with the 


junction 
pleural 


lvmphatics. This valve opens toward the 
pleura. In the pleura there is a very rich 
network of lymphatics which contains 
numerous valves. 

The distribution of lymphoid tissue 
within the lung and the relation which it 
bears to the air passages, blood vessels 
lymphatics and pleura should interest the 
roentgenologist, for these masses fre- 
quently serve as centers to which disease 
processes may be conveyed bag oh the 
lymph stream. Along the larger divisions, 
true lymph nodes have been cna In 
the angles formed by the dividing bronchi 
In the normal ductuli alveolares, Miller 


has found masses of lymphoid tissue situ- 


ated between the muscular coat the 
accompanying branch of the pulmonary 
artery. Again, at those important land- 
marks where the bronchi divide, and at the 
distal end of the ductuli alveolares, there 
are small masses of lymphoid tissue bearing 

direct relation to the lymphatics which 
arise at these points. Also, at the irlous 
angles formed by the junction of smaller 


veins and lymphatics with their trunks 
Certain Important Pathological Cons 
ations: 
I. \erogenic 


ider- 


infection, with lode 
in the finer bronchi, is the most generally 
accepted method of 
tuberculosis. 


2. Mixed or 


Invasion in adult 


secondary IS 

known to modify greatly the course of 
tuberculosis. 

Tuberculosis offers many bizarre 


manifestations and varied forms and 
but, at least from roentgenologic 
tions, all of these are essentially alike in 
the incipient stage of the disease. 

4. As elsewhere in the body so 
infections the factors of virulence on the 
part of the infecting agents, and of resist- 
ance on the part of the invaded tissues and 


types 


ODSeTVa- 


ung 


of the attacked individual, determine the 
pathological lesion. 
5. lung infections fall into 


one of three groups: (1) bronchiectasis; 
(2) bronchiectatic abscess; 3) suppul itive 
pneumonitis. 

6. I have not been able to find reports 


of pathological studies of non-suppurative, 
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non-tuberculous lung infections, 
the pneumonias. Reports of microscopic 
pathology in suppurative infections are 


however of much interest in consideration 


except 


of roentgen shisvvaiiuns in the non- 
suppurative types. Thus Aschner says, 
‘Cross sections of bronchial branches 


show round cell and leucocytic 
the sub-epithelial layer being converted 
into a vascular granulation The 
peribronchial connective tissue is similarly 
infiltrated. The amount of destruction of 
the elastic lamina depends upon the 
degree of infiltration of the wall. 

Roentgenological differential diagnosis is 
necessarily based upon the recognition of 
these and other pathological anatom- 
ical facts. Since in chronic pulmonary 
disease, the problem is usually that of differ- 
entiating tuberculous from a 
lous infection, it is » bear in 
mind certain characteristics of po tuber- 
culous lesion rea tend to distinguish it 
from those of other 

1) The earlier lesions in adults occur in 
the area of Chauvet, between the first 
and third dorsal spines, alongside the verte- 
bral column. This manifests itself in the 
stereoscopic roentgenogram by an area of 
infiltration which seems to follow and 
surround the vertebral bronchial trunk. 
Chis area of infiltration, however, seems to 
persist long after healing or arrest has 
occurred, and for this reason is not a wholly 
reliable diagnostic sign. 


infiltration, 


tissue. 


and 


non-tubercu- 
hnecessar;ry 


infections: 


2) A second situation for early 
ot tuberculosis, one nearly as frequent and 
far more characteristic Is anteriorly, in 
the second and third interspaces near ‘the 
periphery of the lung. These 
doubtless produced by the asp 
tuberculous material which 
very fine terminal bronchus, 
tive and inflammatory 


lesions 


lesions are 
iration of 
in the 
the prolifera- 


process around it 
being confined at first to the primary 
lobule. The roentgenological manifestation 
is a very limited area of fine infiltration, 


with a variable degree of diffuse cloudiness. 
It is sometimes possible to distinguish the 
cone shaped conformation of the lung 
lobule itself. 

3) “Tuberculosis frequently manifests 
a chronic, almost healed lesion in one lung 
and an acutely active lesion in the other.” 


128 The 
This accounts for the apparent differences 
between the findings of the roentgenologist 
and clinician, each finding his most marked 
signs cf disease in a different lung. 
Tuberculous pleurisy, either with or 

without effusion, is practically always 
associated with an already existing tuber- 
culosis of the lung, frequently at the oppo- 
site apex. Hence, one is usually justified in 
ruling out tuberculosis when the stereo- 
scopic roentgenogram shows no evidence 
of pulmonary tuberculosis. 

5) Fibrosis and calcification are —_ 
festations of tuberculosis which tndicate 
pronounced tendency to heal, 


but do not 
in themselves justify 


a roentgen diag 
of healed tuberculosis. Caseation can fre- 
quently recognized roentgenologically 
and is always a sign of active tuberculosis. 
6) The early apical lesions may become 
relatively latent, while the disease progres- 
ses in the middle and lower lobes, but a 
basal tuberculosis, without some earlier in- 
volvement in the apex of one or both lungs 
is too rare to be of practical significance. 
It one does not accept this hypothesis, 
he must at least admit that a differential 
diagnosis of tuberculosis of the lower lobe 
cannot often be made roentgenologically. 
This is true because the basal reactions to 
other infections and inhalation products 
are very extensive, widespread and common, 
and they either mask 
those of tuberculosis. 
7) “The 
ordinar\ 


oNOSIS 


wr closely simulate 
common condition the 
incipient cases, is a_ thickened 
pleura with definite fibrosis of greater or 
less extent underneath it, in the lung tis- 
sue proper, and at the lower border of this 
fibrosis, areas of caseation varying in size 
from a millet seed to a marble, and ‘Immedi- 
ately below, scattered tubercles, either 
isolated or in the form of grape like 
clusters.’ In different cases, these scattered 
tubercles contain more caseation or more 
fibrosis, depending on their activity or 
their tendency to heal. Caseation fre- 
quently manifests itself in the roentgeno- 
gram by a cloudy area, which gradually 


shades into the normal lung surrounding 
the lesion. 
We still have to consider tuberculous 


bronchopneumonia and cavity formation. 
The exudative reaction to the tubercle 


Differential Diagnosis of 


Certain Chronic Lung Lesions 

extends into the alveoli, forming a definit 
patch of bronchopneumonia. The pneu- 
monic exudate may occupy but a few ali 
or It may 
lobes. From a roentgenologic viewpoint 
these patches do not differ markedly fro: 
those commonly observed in streptococy 

infections of the lungs. It is their distrib 
tion, and especially the presence of oth 
changes previously described which make 
the differentiation possible. As this pn 

monic process develops one of two thu 

may occur: I 
and we 


involve one or more 


aly eolar 
have caseous pneumot 
when we have much more dense shado 
than those of the usual bronchopneumor 

of either tuberculosis or 


| 
undel 


necrosis 


streptococcicos 
2) or proliferation of the connective tiss 
occurs, with organization of the 
exudate, resulting in what ts 
“fibroid tuberculosis.” 
we usually observe characte) 
deformities of lung, pleura, and med 
tinum with retraction of the trachea. 

When conglomerate tubercle format 
reaches a certain size, softening result 
from its caseous avascular condition. It 
usually possible to make a roentgenolog 
differentiation between a cavity and sim 
by searching other parts ot 
fields and finding the more characte 
istic evidence of tuberculosis. 

Xeparative fibrous tissue proliferat 
accompanying cavitation may be re: d 
recognized and evaluated tn the roentg - 
gram, and this ts an important part of tk 
roentgen report since it has so much bear- 
ing upon the prognosis. 

Since 1914 the writer has called atten- 
tion, In various papers, to a large group o! 
cases showing in their roentgenograms ev i- 
dences of pulmonary infiltration and bron- 
chopneumonia-like changes, which did not 
seem to admit of any recognized patholog- 
ical classification. From a clinical stand- 
point, these cases were always —- 
of tuberculosis but were never typical, 
there was always a notable absence of 
marked constitutional symptoms. Unless 
complicated by bronchiectasis there was 
little expectoration, but there was some- 
times a long history of cough, and occasion- 
ally hemoptysis. Fever was not uncommon, 
but it lacked the characteristic 


fibri 
commo 
When 


called 


OCCUTS, 


abscess, 
lung 


curve ol 


The Differential Diag 


SIS 


ot 
tuberculosis. In searching for an explana- 
tion of these phenomena, the tonsils and 
sinuses were investigated tn a series of 
Cases, and streptococck foct demonstrated 
with es frequency. It ilso 
foun that when sputum was obtainable 
was usually the predom- 
inating organism. Based upon these o erTva- 
tions, ind laree Vyas a matter o! ) en- 
lence In reporting the condition e began 
employ ne, in the roente 1 department of 
the | versity onk 
streptococcicosis. M Cr va- 
tions ol chest roentgenograms dl tne 
ears vhich have icceeded that time, have 
con nced me that oth the ter the 
CONndItIO which it attempts to 
re entire ratio Espec ng 
vere the acute streptocos ( eu- 
monias observed such yme 
the military hospitals in the « 
ft 1918 and 1919. It was my pi e to 
stud) 1umber of these roente ms 
through the courtes Dr. John Hunter 
Selby at the Walter Reed Hospit re 
the similarity of the changes noted se 
which had pre’ iously described I 
streptococcus infections, was vei KeC 
In the acute cases, the process w VAVS 
unilateral at first, ind if it became b teral, 
the disease was usually fatal. In the oOni¢ 
condition, the process Is almost riably 
unilateral, and usually contined to one ol 
the lower lobes. In the epidemic tnere wa 


no evide nce that the disease 


prone to 


Was 
ot 
as much 


their 


develop In men carrying 


streptococcic infection, but there w 
to indicate that the epidemics hi: 
orig rin trom streptococcus ¢ carriers. In the 
chronic condition, it Is probable that the 
infection has its in some focus 
in the upper respiratory tract 


The roentgenological differs ition 
between tuberculosis and other chron 
lung infections is not always a_ simple 


matter. There are ther 
ell-defined 


lous 


er, certain ra 
characteristics of a t 
infection which, 
in mind, will serve to ¢ 
error in very large 
Foremost among these 


ubercu- 
if kept constantly 
uide one trom 


aw 
a percentage Ot ¢ 


is the marked ten- 
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dency to early tnvol ement 
parenchyma without typical 
manttestations. As a result of 


e find evidence of infilt 


of the lung 

pneumonic 
this tendency 
ration of lung areas 


well bevond the reaches. of the finer 

bronchi. Since the process is often re- 
| 

stricted, for the time, to one or more 


lobules, we 


d suc taking 

on a pyramidal shape, with the b of the 
ramid toward the peripher infil- 
rating process occurs, as a rule, in the 
upper lung fields this fact is a fortu- 
nate one for the roentge! onostician, 
since this part of the lung Is not ibly free 
from the effects of other infect ns, and of 
dust and other foreign body tinhalations. 
In those comparat ( rare pes ol basal 
or peribronchial verculosis, the differen- 
tiation is more diflicult, and at times per- 
naps impossible. ed bronchial 
tuberculosis, t he bercle- shadows 
re often separated b irrow but appre- 
clable zone of normal lung, from the linear 
bronchial shadow Ss, where ther intec- 


the process seems to spread directly 
from the bronchi themseives into 


rounding lung. This, 


t r) 
tions, 


the sur- 
however, is probably 


not a dependable differen point. The 
vriter believes that t S, Ol the whole, 
sater to depend u upon Clinical e' idence tor 
the diltaties ot bas esions, but 
roentgenologic observations may point 
the way to the correct diagnos iS 
SUL MMARY 
Accurate roentgenologiK diagnosis ot 


inatomical 
Abnormal 
pathological 


lung lesions must be based upon 
and pathologic 
densities are the expression of 
change. 


Both the 


knowledge. 


distribution and character of 

tuberculous densities ire signilicant and 
quite characteristic 

Chronic lung infections duc to other 

organisms have not received much atten- 


tion from pathologists because 
directly leath and are 
unrecognized by clini Chey 
ever of frequent occurrence and 
observed roentgenologk 


they do not 

usually 
are how- 
may be 


cause ¢ 


lans. 


ally. 
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A STUDY OF THE INFLUENCE OF HIGH VOLTAGE ROENT- 
GEN IRRADIATION ON SALIVARY SECRETION IN 
DOGS AND ITS EFFECT ON THE SENSIBILITY 
OF THE BUCCAL MUCOSA* 


BY JAMES T. CASE, M.D., AND W. N. BOLDYREFF, M.D. 


From the Radiological Department and the Pavlov Laboratory of the Battle Creek Sanitarium 


BATTLE CREEK, MICHIGAN 


A. THE INFLUENCI OF HIGH VOLTAGE 
IRRADIATION ON SALIVARY SECRE- 
TION IN DOGS 


N accordance with the general effect of 

irradiation on glandular tissue, it would 
naturally be expected that the salivary 
glands would be affected unfavorably and 
in a depressant manner by highly filtered 
radium and roentgen rays. Every roent- 
gen therapist knows the dismay experi- 
enced immediately after treatment by 
certain patients suffering from malignant 
lesions about the neck and face when the 
physician has neglected to warn them of 
the impending dryness of the mouth and 
thréat. In some cases this dryness has 
persisted for a considerable period of time. 
In patients with salivation, e.g., some 
cases of Parkinson’s disease, great difficulty 
is experienced in controlling the excessive 
salivary secretion by radiation, and re- 
peated doses must be given at intervals of 
four to six weeks. There is with this treat- 
ment a slight temporary increase in secre- 
tory activity, coinciding with a clinically 
observed temporary increase in the size of 
the irradiated glands, occurring within a 
few hours of the application. 

These clinical observations have given 
rise to certain questions: How long does 
this mouth and throat dryness persist 
after radiation? What is the qualitative 
and the quantitative effect on the salivary 
secretions? Do these effects disappear in 
time? What is the value of radiation in the 
treatment of intractable salivation? 

Clinically, in a general way, the answer 
to these questions is known. Even after 
very Intense irradiation of the throat and 
mouth regions (as for carcinoma of the 
tongue, lips, thyroid, etc.), although the 
patient experiences real suffering as the 
result of his salivary drouth, including 
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disturbances of taste variously described 
by different individuals, in time the sub- 
jective taste and secretory disorders dis- 
appear and conditions return to normal. 

In our experimental work on dogs, 
Pavlov’s method was employed; first, 
because by this method it is possible to 
determine quantitatively the normal work 
of the gland, and to study this work afte: 
roentgen treatment repeatedly on the 
same dog; and second, because in Pavlovw’s 
method the work of the gland can be 
investigated by means of natural irri- 
tants (stimulants), introduced into the 
mouth (e.g., by means of feeding the dog 
with equal quantities of a certain definite 
food under definite conditions). 

For such experiments dogs with perma- 
nent salivary fistulae are used. In order to 
prepare such a salivary fistula the orifice 
of the duct of the salivary gland chosen 
is led outside through an incision in the 
cheek of the dog and sutured to the skin. 
On a dog thus prepared experiments can 
be started as soon as the orifice of the 
duct has grown to the skin and the gland 
has returned to its normal state after the 
operation (usually about one month). 

Experiments are conducted in the fol- 
lowing way: A metal funnel is pasted to 
the cheek of the dog with a special cement 
(Mendeleeff’s), so that every drop ol 
saliva from the fistula flows through this 
funnel into a graduated test-tube, hung 
to the end of the funnel. 

For the investigation of the work of a 
salivary gland a definite quantity of a 
definite stimulant is introduced into the 
mouth of the dog (e.g., bread or 0.4 per 
cent HCI acid solution) and total quan- 
tity of saliva secreted under this stimu- 
lation is collected into the test-tube and 
measured. The duration of stimulation ts 
always the same (30 sec.) and the experi- 
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ments are conducted always under the 
same conditions, so that the results ob- 
tained are quantitative. Such experiments 
are conducted repeatedly at definite short 
intervals of time, six experiments being 
conducted together in one series (in one 
day). Every portion of saliva is chemically 
analyzed after the experiment: for total 
solids, organic solids and ash. 

For the estimation of the work of a 
salivary gland, in addition to the repeated 
introduction into the dog’s mouth of a 
certain definite stimulant, thus permitting 
the study of the reflexes called “‘uncon- 
ditioned”’ by Pavlov, there were also used 
repeated exhibitions to the dog of 
definite stimulant, such as acid, producing 
Pay »\ *s ** condit ioned reflexes.” ( Jur eX- 
periments, therefore, include observations 
on both the ‘“unconditioned ” and the 
“conditioned” reflexes. 

After the operated eland had ret 
to normal and its normal work had 
determined, the gland 
roentgen irradiation. Through a filter of 
I mm. copper plus 1 mm. aluminum, at a 
with a voltage of 

150 ma-min. 
administered over the salivary olands, the 
remainder of the animal being thoroughly 
protected from direct radiation. 

Phy siological observations were made 24 
hours, 48 hours, 72 hours, and one week 
after the treatment. Subsequently the 
tests were conducted once a week for a 
certain length of time depending on the 
results, and then every other 
week. Each time there were carried out 
all the experiments employed in deter- 
mining the normal work of the gland 


some 


urned 
been 
was exposed to 


distance of 50 cm., 


200,000, a dosage ot 


Was 


once 


l.e., SIx repeated conditioned stimula- 
tions and six repeated unconditioned 
stimulations). 

Some of the dogs on which experiments 
were conducted had, in addition to the 


salivary fistulae, gastric fistulae through 
which the condition of the stomach was 
observed. In cases where the stomach was 


found in a catarrhal condition, experi- 


ments were omitted, because, as was 
shown by experiments of Boldyreff in 
1916 (in Kazan), there is under such con- 


ditions an abnormally large production of 
saliva and the secretion of the submaxillary 
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and sublingual glands is abnormally viscous 
high: percentage of mucus 


RESULTS OF THE EXPERIMENTS 


Experiments were carried out on three 
dogs: two with fistulae of the parotid 
gland, one with both a parotid fistula and 
a fistula of the combined orifice of sub- 
maxillary and sublingual glands. In all 
three the results of the roentgen 
treatment over the salivary glands was a 
diminution of the salivary secretion. 


Cases 


Experrments on Dog No. 9g. Male. 
Weight 26,000 grams. Fistulae: Parotid 


operated Dec. 22, 1922), combined sub- 
maxillary and sublingual 
14, 1923), and gastric 
1923 

The normal secretory work of the parotid 
sland and of the submaxillary and sub- 
lingual glands was measured for the fol- 
lowing irritants: 

1. Unconditioned reflex on bread powder 

repeated feeding, 4.0 gr. each portion). 

2. Conditioned reflex on bread powder 

repeated showings of 4.0 gr. portions). 

3: Unconditioned reflex on 0.4 hydro- 
chloric acid (repeated introductions of 10.0 
Ce portions of acid into the mouth). 

After this the dog treated with 
roentgen rays, and the secretory work of 
the salivary glands examined for the above 
indicated irritants, as described above. 

The results for the unconditioned reflexes 
on bread powder are shown in Table 1 (all 
quantities of saliva are shown in c.c.). 


ope rated Sept. 
operated May 7, 


was 


TABLE 
Fist il i¢ 
Date of Exper 
Submax. 
, and 
Subling. 
Normal one month before roent 


gen treatment 5.7 


Roentgen treatment December 

II, 1923.. 
Exper. after treatment Dec. 12 a 5.3 
Exper. after treatment Dec. 14 a.¢ 432 
I xper. aiter treatment Dex 19 3.4 
Exper. after treatment Dec. 26 2 3.3 
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There is a marked decrease in the quan- 
tity of saliva secreted in the experiments 
after roentgen treatment. In one experi- 
ment, the total quantity of saliva before 
the roentgen treatment was 8.1 c.c. for 
parotid gland, and 12.7 c.c. for submaxil- 
lary and sublingual glands, whereas after 


Berons AFTER X-Ray 
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Curve 1. Dog No. 9. Unconditioned reflexes on bread 
powder (one feeding of 4.0 gr. of bread powder in 


each experiment). Solid line represents the varia- 
tion in quantity of parotid saliva. Broken line repre- 
sents the variation in quantity of sublingual and sub- 
maxillary saliva. Vertical numbers show quantity of 
saliva in c.c. Horizontal numbers, the dates of the 
experiments. 
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the roentgen treatment these quantities 
became 7.3 ¢.c. and g.1 ¢.c. respectively. 
Curve 1 represents graphically the re- 
sults shown in Table 1. 
The results obtained in experiments 
with conditioned reflexes on bread powder 
are represented in Table 2 and Curve 11. 
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Curve u. Dog. No. 9g. Conditioned reflexes on breac 
powder (repeated showings of 4.0 gr. portions of 
bread powder). Solid line—parotid saliva. Broker 
line—submaxillary and sublingual saliva. 


Here the decrease in the secretory work 
both of the parotid and of the submaxillary 


TABLE 2 
| 
Normal One | 
Month Befor 
D De ‘ D 19 I 
Treatme 
Da 
Experi Pi Fi Fis Fi Fi Fi 
Subn Submax. Subma: nax. Su St 
ond ana _ and rotid rotid 1d rotid and rot 
Subling. A Sublin Sut n Subling 
» 
1.0 0.8 0.3 ) 0.6 0.4 0.6 ».4 
0.5 0.8 0.5 0.7 ) 0.2 e.2 0.3 
0.3 0.6 race 6.2 ) oO 
0.4 
ace 0.2 
ice 0.!I 
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PABLI 
CONDITIONED REFLEXES 


We 


> 


> 


and sublingual glands is very marked. 
\W hereas before the roentgen treatment 
the total quantity of saliva 
showing ol bread powder Is 2.60 c.c. fo! 
the parotid and 4.8 c.c. 
lary and sublingual 


decreases W it hin 


secreted on 


for the submaxil- 
lands, this quantity 
15 days after the radia- 


4 
3c 
2 
ya 
< 
x< 
93-23 1049 23 
(CURVE III. Dog No. {). nconditioned reflexe 0.4 
per cent HCI acid (repeated introductions of 10.0 


nt HCI acid into the n th 
parotid saliva. Broken line—subm 


c.c. portions of 0.4 per c¢ 
Solid line 
and sublingual saliva. 


tion to 0.5 c.c. for the parotid and 0.9 c.c. 
for the submaxillary and sublingual glands. 

Finally the results of experiments with 
repeated introductions of 10.0 c.c. por- 
tions of 0.4 per cent HCI are given in 


Table 3 and Curve 11. In Table 3 it is 
seen that the work of the salivary glands 
decreased after the roentgen treatment 

than twice, having reached the 
minimum about a month after the treat- 
ment, and then gradually increased until, 
three and a half months after the radia- 
tion, it returned to normal. 


more 


In the following tables Tables 4, § 
and 6) are shown the results of chemical! 
TABLI 

CHEMICAL ANALYS OF PAROTID AT 
Ve 
18 
T At I 5 
CHEMICAITI ANALYSIS OF SA SUBMA ARY AND 
SUBLINGUA GLANDS 
Normal Ons ~ 5 1Q23 
Month before 
Roentger 


Treatment Dec. 12 Dec. 14 


Tre itmen 


ren 
December 


Potal Solids 


( So 0O.QI 
Organic Solids 0.75 = oO. 62 ra) 73 
Ash 0.23 = oO 0.18 
TABLE 6 
CHEMICAL ANALYSIS OF SALIVA OF SUBMAXI ARY AND 
SUBLINGUAL GLANDS 
Normal 
1Q2 192 
November & 
1022 Dex 3 April 
22, 1923 : 
Potal Solids 0.900 0.360 1.05 
Organic Solids 0.06090 = 0.03 o.78 
Ash 0. 30 0.23 27 
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analysis of the saliva obtained from Dog 
No. 9 before and after roentgen treatment. 


In all the experiments the amount of 


organic substances in the saliva became 
diminished after roentgen treatment. With 
bread powder, the amount of the total 
solids decreased after irradiation, but with 
HCl, the primary decrease was followed 
later by a return to normal and then an 
increase to even greater than normal (see 
Table 6). In the series of experiments with 
HCI the amount of inorganic substances 


(ash) was markedly increased after 
irradiation. 
Experimenis on Dog No. 6. Male. 


Weight 18,000 grams. Fistulae: Parotid 
\FIER X 
cc 
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operated April 7, 1923) 
(operated June 27, 1923). 

The normal secretory work of the parotid 
gland was measured for conditioned and 
for unconditioned reflexes on 0.4 per cent 
HCl (repeated showings and 
introductions into the mouth of 10.0 ¢ 
portions of 0.4 per cent HCl). Experi- 
ments with bread powder were not con- 
ducted on this nor on the following dog 
for the reason that these experime: 
proved unsuccessful on the first dog. 

Five days after the normal work of the 
parotid gland was measured, the gland was 
exposed to radiation by the technique and 
with the dosage already mentioned. Tabk 
> and Curve tv show the results of 
radiation on the parotid secretion, in 
periments with repeated showings of acid 
The quantity of saliva secreted on show 
of the acid to the dog decreased after th 
roentgen treatment and reached its miu 
mum a month after the treatment. Then 
gradually increased and returned to norm 
about five months after the beginning otf 
the experiment. 

Table 8 and Curve v show the results of 
experiments with repeated introductions 
of acid into the mouth of the dog. Her 
the radiation also very markedly dimin- 
ished the secretory work of the parotid 


and 


repeated 


+ 


tne 


ez 


+ 


eland. A month after the treatment, 
the work of the gland reached its mini- 
mum, the quantity of saliva collected 
4 41 24 Yolo 15 29 en | 
1 Durir rea r ex] 
Curve tv. Dog No. 6. Parotid fistula. Conditioned re- lerable quant 
flexes on 0.4 per cent HCI acid (repeated showings of agenberte “ 
10.0 c.c. portions of 0.4 per cent. HCI acid). I 
TABLE 7 
CONDITIONED REFLEXES 
Parotid Gland 
March April May Jun Jul 
Normal 
March 3 = 
al 10 14 2! 25 3 10 17 I 15 4 17 I 15 29 
I 0.2 Es 0.2 0.3 0.25 trace trace trace trace trace 0O.I | trace; 0.1 0.2 
2 I Oo I, trace oO oO oO trace trace trace trace trace trace trace 
3 trace oO oO Oo oO Oo oO Oo trace oO trace trace trace tract t 
4 trace trace oO oO oO O oO trace trace trace tr 
4 0 oO oO 0 oO 
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during the experiment was reduced to Q and 10, and Curve vi. The results 
only one-fourth (25 per cent) of the are in general identical with those obtained 
normal. Then, it began to increase and on Dogs No. 9g and 6, except that the secre- 
returned nearly to the normal five months ) 
ifter the radiation. 

17 PARO ) ED RE- 
| 
RI ED O.4 pt ce 


(LURVI No. ¢ Parotid fistula. Unx« 1 ned (CURVE VI. Dog Ny I pP tid fist inditioned 
retlexe O.4 pe cent HCI acid (repeat tro- reflexes on 0 4 per cent H¢ cid ‘ ted introduc- 
ducti 10.0 rtior ol O.4 pe HC] tions of 10.0 port I O.4 pe t HCI acid 
cid into mouth). into mouth). 


Chemical analysis shows that the 
amount of organic substances in the tion reached the minimum d returned 
saliva did not diminish after roentgen to normal a little earlier than in the other 
treatment and the amount of ash remained dogs. 
nearly the same as before the radiation. 

Experiments on Dog No. 17. Female. 


DOG NO. 17. PAROTID STI NDITIONED 
\\ eight 20,000 erams. Fistula: Parotid REFLEXES 
operated March 18, 1924). (0.4 per cent HCI acid, 10.0 mulation 
On this dog conditioned and uncon- 

ditioned reflexes on acid were determined, May t9, |= ~ 
as the measure of normal secretory work |i 

of the parotid gland. Then the dog was ; ‘ 
treated with roentgen radiation in the 
manner and with the dosage afore-men- 
tioned, and the change in the salivary et : 


secretion observed, as shown In lables 


TAT 
= 
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The results of the chemical analysis of 
the saliva, shown in Table 11, are identical 
with those obtained on the previous 
animals. 

TABLE I1 


DOG NO. I7. PAROTID FISTULA. CHEMICAL ANALYSIS 
0.4 per cent HCI acid 


Average July August 

=2 Normal 14, 1924 12, 1924 
Potal Solids... ¢2 1.10 1.13 
Organic Solids. ® == 0.33 0.90 0.56 
Ash 0.27 0.21 0.27 


CONCLUSIONS 


1. Large doses of filtered, short wave 
length roentgen rays applied to the salivary 
glands very markedly diminish (four to 
five times) their secretory work. The quan- 
tity of saliva secreted on a certain definite 
irritation decreases after radiation therapy, 
reaching the minimum in about one month 
after the treatment, and slowly returns to 
normal. 

2. The composition of the saliva is 
affected by roentgen treatment, but at 
the present the change is not clear and 
further experiments in this direction will 
be done. 

3. The decrease of the salivary secretion 
is for both the conditioned and uncondi- 
tioned reflexes. 

4. Very notable is the marked degree of 
the diminution in the secretory activity, 
amounting to four or five times, so that 
the glandular activity was reduced to one- 
fourth, or one-fifth, of the normal in all 
the animals observed. 

5. This great decrease in salivary secre- 
tion, though in part due to diminished 
sensibility of the buccal mucosa, cannot be 
altogether explained in this manner, for, 
although the conditioned reflexes follow 
the unconditioned reflexes (as Pavlov 
has shown), they are not affected directly 
by the change of sensibility cf the mouth. 

6. The action of roentgen rays on the 
centers of salivary secretion is doubtful. 
Therefore, it must be concluded that the 
salivary glands themselves are affected by 
exposure to the rays. 

7. It appears advisable to examine the 
salivary glands microscopically at such 


time as their secretory work has reached 
the minimum after radiation therapy if 
one is to make satisfactory histological! 
studies concerning the influence of radia- 
tion. This minimum of secretory activity 
occurs usually in three to four weeks after 
radiation and lasts about one month. 
Under such precautions, histological stud- 
ies will decide definitely hcw the tissue of 
the salivary glands ts affected by exposure 
to roentgen rays. In one of our dogs (No. 
g) which died from an accidental cause 
after the termination of our experiments, 
no changes were found on microscopic 
study (A. S. Warthin) of the parotid, 
probably because at that time the secre- 
tory work of the salivary glands in this 
animal had already returned to normal. 
Until now no such histological examina- 
tions have been reported, made with 
these facts In mind, and hence there is 
some doubt as to the interpretation of the 
histological studies already in print on 
this point. 

8. Experiments are in progress relative 
to the influence of deep roentgen treat- 
ment on the secretory function of the 
stomach. In these experiments the decrease 
is found to be even more marked than with 
the salivary glands. A report with full 
details will be published shortly. 


B. THE EFFECT OF DEEP RADIATION ON THI 
SENSIBILITY OF THE BUCCAL MUCOSA 


During experiments with Dog No. 9, 
employing repeated feedings of bread 
powder, it was observed that after roent- 
gen treatment a large quantity of bread 
powder, cemented together into lumps 
and tenacious masses by the saliva, 
remained for a long time in the mouth, 
between the teeth, on the hard palate, 
and in the back parts of the mouth. The 
animal tried to get rid of these pieces, as 
it always did before the roentgen treat- 
ment, and as all dogs usually do, but now 
with little success. This filling of the 
mouth with pieces of bread powder mois- 
tened with saliva became such a hindrance 
to this phase of the experimentation, that 
it was necessary to discontinue the experi- 
ments with bread powder and to use HC! 
as the stimulant. 


| 


High Voltage Roentgen Irradiation on Salivary Secretion in Dogs 


Later it was also observed on this and 
other dogs on which experiments with 


repeated showings and introductions of 


HC]! into the mouth were performed, that 
after roentgen treatment the animals 
excited by the showing of acid not less 
than before roentgen treatment, no longer 
showed excitement and did not resist 
when this acid was introduced into their 
mouths. 

It was at once supposed that the cause 
of these phenomena was a diminution of 
the sensibility of the mucosa of the mouth 
and tongue due to the radiation. 

In order to test the validity of this 
supposition a special series of exact experi- 
ments on four was conducted in 
which the sensibility of the different parts 
of the mouth was measured by means of 
a Dubois-Reymond induction coil, before 
and after irradiation. It found that 
roentgen treatment does definitely dimin- 
ish the sensibility of the mouth tn experli- 
mental dogs. 


ral 


Was 


Another series of experiments was car- 
ried out on human beings, on six patients 
who had received roentgen therapy of 
various dosage and at various periods of 
time before the Their sensibility 
of the mouth was compared with that of 
a young person (non-smoker) never treated 
with roentgen radiation, the sensibility of 
whose mouth was taken as normal. 


tests. 


These tests on the human have also 
indicated that roentgen treatment in- 
tensely diminishes the sensibility of the 
mucosa of the mouth and tongue, and 
that the sensibility tends to return later to 


the normal, the time required depending 
on the intensity of the radiation. How- 
ever, it Is a question if the normal sensi- 
bility is ever completely restored after 
therapeutic applications of roentgen rays 
in the dosage required for malignant disease. 

The decrease of sensibility of the mucosa 
of the mouth following roentgen treatment 
and its tendency to return to the normal 
runs parallel with the diminution of the 
work of the salivary glands after roentgen 
treatment and the later restoration of this 
function, as reported in the first part of 
this communication. 

Table 12 and Curve vit show a typical 
series of the 


observations on one of 
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observed dogs. Repeated observations on 
other dogs gave quite identical results. 
For convenience, the readings (dis- 
tances between the coils in cm.) cor- 
responding to the normal sensibility of 
different parts of the mouth were called 
zero, and the sensibility after roentgen 
treatment was denoted by the difference 
between the reading for sensibility after 
the irradiation and that for normal sen- 
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CurVE vu. Decrease of sensibility of mouth after roent- 
gen treatment and the restoration of the sensibility. 
Dog. No. Ig (see | ible I2). 
TABLE 12 
ROENTGEN TREATMENT MAY I, 1924 
) . 
Sum 
Ur ( 
( S 
6.5 
7.5 
6 
9 
J 5 5 4.5 
19 5 2.5 
3 
—1.5 
3 1.5 
Aug r.5 
28 
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sibility. For example, if 17 cm. was the 
reading for the normal sensibility of some 
part of the mouth, and 16 cm. the reading 
corresponding to the sensibility of the 
same part of the mouth after roentgen 
treatment, then the sensibility after the 
treatment was denoted —1 cm. In 
Table 12 one sees a marked diminution of 
the sensibility of the mouth after radia- 
tion and its later return toward the normal. 


as 


Curve vit. Decrease of sensibility of mouth on human 


beings due to roentgen treatment (see Table 13). 


Table 13 and Curve vu show the details 
of our observations on a series of six 
human beings. The method of testing the 
sensibility was the same as in the pre- 


TABLI 


High Voltage Roentgen Irradiation on Salivary Secretion in Dogs 


ceding series of experiments. The results 
show definitely the effect of large doses of 
radiation in intensely diminishing the 
sensibility of the buccal and_ lingua 
mucosa. 

CONCLUSIONS 


I. Large doses of filtered roentgen radia- 
tion diminish intensely the sensibility of 
the mouth. The change is not permanent, 
for the sensibility later improves, but 
evidently it is not completely restored. 

2. The decrease of sensibility and _ its 
tendency toward restoration are directly) 
dependent upon the dosage of roentge: 
rays administered. 

3. This decrease of general sensibility of 
the mouth is an experimentally observed 
fact, but a logical conclusion from this 
fact is that there is a decrease in specific 
sensibility, that is, the sensation of taste. 
This is in accordance with the commonly) 
observed disorders of taste reported by 
our patients in clinical work undergoing 
analogous treatment. A definite plan has 
been devised for an exact experimental 
study of this point and a further report 
will be made on it later. 

4. The specific sensibility of the nos¢ 
and other sense organs about the face is 


13. 
SENSIBILITY OF MOUTH HUMAN BEINGS 
Radiati De 
Ex] 
L I Uy I r|T M 
Ma Never N ) ) ) 
M 1924 J. G. June, 1923 Repe ate 2 2 2 I 
Aug. 1923 | Ca heavy. 
Nov. 1923 | Right i 
Apr. 1924 | 
Aug. 1924 | 
| 
March, 1924 Feb. 1924 Ca. Repeat | 2 —3 2 
Mar. 1924 | Neck heav} | | 
Mar 1924 .$@ Mar. 1922 | Ca. | Sing 1 3 —2 ) I 3 
Lower lip lose 
} 
Mar 3 ) ) Sep 192 | Ca Repe ite 3 3 3 7 
Oct. 19 Neck ecurrent heavy. 
De 1922 f 
Fe 1924 
pr. 1924 
Mar. 31, 1924 Mr. I 1921, 1922 | Ca Sma ered ) 2 I 3 
1923, 1924 I yrehead dose all 
vary 
May 8, 1924 Mr. I Re eck Ca. Sma ered I 2 I 3 
Fore € id dose sal 
vary gland 
May 26, 1924 Mrs. S. | Apr. 1924 | Epithelioma Practica 
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in all probability similarly 
alter roentgen treatment. 
on this point are required. 


On dogs 


crease of the 


diminished 
Exact studies 


there was observed a de- 


ability to control the various 


A SUMMARY OF 
GEN-RAY 
ANTECEDENT TO 


THE 


EFFECTS OF 
EXPOSURES UPON 
THE 


muscular movements associated with mas- 


tication and deglutition. This a 
must depend upon the influence of the 
roentgen rays upon the peripheral motor 
nerves controlling these muscles. 


REPEATED ROENT- 
THE HUMAN SKIN, 
FORMATION OF 


CARCINOMA* 


BY S. BURT 


ewe brief summary based upon a 
review of the human material collected 
by Dr. ¢ Porter, which is included in 
his paper of 1909, and material from subse- 
quent cases, to which I h: ive added ex] erI- 
mental tissues from guinea pigs and rats. 
In the experimental exposure of animals 
to roentgen rays, the earliest demonstrable 
histological change in the skin is a very 
striking swelling of the collagen of the 
corium and subcutaneous tissue. The 
bundles of collagen fibrils swell, the fibrils 
producing a compact, 
greatly thickened corium. After a single 
exposure, this effect in guinea pigs became 
visible microscopically in from forty-eight 
to seventy-two hours, and re ached a 
maximum in from six to hee days. 
Coincident with this sienna change 
there is a marked gross shrinkage of the 
skin which can easily be observed if the 
area of a a is outlined by means of a 
strong dye-stuff. This effect on the collagen 
seems more or less specific and may be 
observed in the 
large blood vessels and in the stroma of the 
appendages of the skin. Some of the con- 
nective tissue cells are destroyed; many 
survive, as Is evidenced by mitotic divi- 
sion a few days following exposure. These 
changes in the collagen may be explained 
if we assume that the osmotic pressure 
is increased because of decomposition 


products. The duration of the latent period 
x went nit Annual M t \ R 


AN NROENT( 


WOLBACH, 


MA 


collagen in the walle of 


M.D. 


ACHUSETTS 


of roentgen-ray “burn” would then be 
the time required for equilibrium to be 
established between the altered collagen 
and the tissue liquids. Last summer Dr. 
M. J. Schlesinger and I endeavored to test 
this theory experimentally, by comparing 
the amounts of water taken up by radiated 


skin immediately after exposure ) with 
that taken up by normal skin. In general 
our results verified the theory, but as we 


have just discovered that our range of 
experimental error was greater than we 
supposed, we cannot present definite con- 
clusions. Another method, that of compar- 
ing the conductivities 1n vivo of radiated 
and non-radiated areas of skin, may be 
tried in the future. 

The epidermis shows no change until 
the swelling of the collagen has occurred. 
We believe that the lesions of the epidermis 
are secondary to the obliteration of lym- 
phatics and capillaries (possibly a lowered 
permeability of the collagen contributes) 
caused by the changes (swelling) of the 
collagen. The altered connective tissue 
does not regenerate, but new connective 
tissue is laid down by surviving and in- 
growing fibroblasts and this is the process 
that leads to the shrunken indurated 
condition of chronic roentgen-ray dermati- 
tis. This reaction in connective tissue 
explains many conditions found in chronic 
roentgen-ray dermatitis. It takes place 
not only in the corium of the skin but also 
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in the walls of blood vessels, accounting corium, because only in the superficial 
for the thickening and eventually for the layers is there actual necrosis which calls 
occlusion of blood vessels. forth a polymorphonuclear reaction. These 


Fic. 1. Chronic roentgen-ray dermatitis, recent reaction Fic. 2. Repair of radiated collagen, showing the in- 
in the connective tissue of the corium, swelling of growths of fibroblasts and early deposition, indicated 
collagen, loss of cells, persistence of elastic fibers. by pale areas surrounding cells, of new collagen. 


Changes in the epidermis are visible on minute necrotic gaps in experimental 
and after the fourth day and consist of tissues may be seen to be filled with pro- 
swelling of the cells and mitotic division. liferated epidermis at the end of twelve 


Fic. 3. Arteriole obliterated by successive roentgen- Fic. 4. Obliterated arteriole, human skin; elastic tissue 
ray exposures. A repetition of decomposition of stain. 
collagen and deposition of new collagen by ingrowing 
fibroblasts. 


These experimental tissues furthermore days, following a single exposure. A more 
show that the maximum effect of the radia- or less permanent increase in thickness of 
tion is upon the superficial layers of the the corium is brought about by the multi- 


| 


The Effects of Repeated Roentgen-R 


plication of fibroblasts and the formation 
of new collagen between the old collagen 
bundles. These observations in animals are 
comparable, as far as they go, with those 
observed in human the 


skin. Just w hat 


collagen, early Ss 


the skin. 


Raretied 


sequences in human skin are following 
repeated exposures at varying intervals 
of time must be left to speculation. It ts 
safe to assume that a repetition of the 
effect described above occurs. There is no 
need to speculate, however, upon the ob- 
jective findings in human skins that have 
reached the condition known as chronic 
roentgen-ray dermatitis and these changes 
may be summarized as follows: 

Fs Complete loss of the appendages of 
the epidermis. 

2. Replacement of the normal collagen 
by a peculiarly dense hyaline collagen, 
rich in elastic fibres and poor in 
Figs. 1 and 2). 

3. Obliterative processes in blood vessels 
of the corium and subcutaneous 
(Figs. 3 and 4). 

4. Necroses of varying size in the corium 
immediately beneath the epidermis 
5, 6, and 7). In the earlier stages of chronic 
roentgen-ray dermatitis, these 
are usually in the neighborhood of thrcm- 
bosed telangiectases. In_ later 
roentgen-ray dermatitis the telangiectases 
may be nearly entirely absent. 


cells 


tissues 


Figs. 
necroses 


stages ol 
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5. In response to the necroses of the 
corlum, reparative proliferation on the 
part of the epidermis. It is frequently 


pt ssible 


to see regeneration of epidermis 
extending 


beneath thrombosed  telangi- 


Fic. 6. A small necrosis before regeneration of epidermis 
had taken place. 


ectases 
masses 


Figs. 8 and g) and even small 
of necrotic corium. These small 
necroses containing thrombosed telangiec- 
tases become completely separated from 
the skin by the layer of regenerated epi- 


Fic. 7. Necrosis of the corium. On the left the epidermis 
has regenerated beneath the necrosis. On the right 


necrosis is beginning, although the epidermis is 


still intact. 


dermis and persist for a time as dry dark 
colored spots—the “coal spots’”—until 
cast off. The significance of these processes 
lies in the fact that it is invariably present 
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in chronic roentgen-ray dermatitis, even necrotic cells and often infiltrated with fi 


after the lapse of many months or several rin. It has been impossible to demonstrat 
years since the last exposure to radiation. the actual vascular changes responsibl 


Fic. 8. Thrombosed telangiectasis in contact with the Fic. 9. Regeneration of epithelium beneath a t! 
epidermis. bosed telangiectasis. 


Detailed studies show that the im- 
mediate initial change occurring in one of 
these necroses is a focus of localized edema 
immediately beneath the epidermis (Fig. 


for individual necroses but the sequences 
suggest very strongly that the caus 
is a gradual obliteration of the capilla: 
circulation brought about by shrinkage ot 


Fic. 10. Early degenerative changes in epidermis Fic. 11. Regenerated and thickened epidermis that 
has repaired a superficial necrosis of the corium, 
illustrate the downward migration of epidermis. 


5), which in the 1909 article I referred to 
as an area of rarefication. The epidermis 
becomes separated from the viable corium 
by an edematous layer containing only 


the collagen. There is practically no 
attempt at repair by organization of these 
minute sub-epithelial necroses owing to the f 
pathological condition of the deeper lying 


y | 
| 
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connective tissues. The gap is_ speedily 
covered by regeneration of epidermis so that 
the effect of the occurrence of these necroses 


is to produce a downward migration of 


the epidermis (Figs. 10 and 11) and the 
in these regions becomes altered 
probably because of the imperfect nutri- 
tion It recel\ es from the peculiarly cicat- 
rized corium. The effect upon the epidermis 
is evidenced by a thickening and imperfect 
differentiation into keratin so that the 
superficial cells remain attached one to 


Fic. 12. Small keratosis taking origin in regenerated 


epithelium which has repaired a small gap in the 
corium. For the persistence of this thickened epi- 
dermis It is necessary to assume an unusual activity 
on the part of the € pidermi occasioned by the 


deficient nutrition. 


the other, resulting in thick accumulations 
of imperfectly keratinized fused epithelial 
cells (Fig. 12). This I believe to be the 
origin of the keratoses so common in 
chronic roentgen-ray dermatitis (Fig. 13). 
A factor which undoubtedly comes into 
iction is the maintenance of the continuity 
of the epidermis over small areas by the 
prolife ration of epithelial cells in the 
adjacent better nourished periphery, thus 
instituting a mechanism whereby constant 
epithelial proliferation is maintained. 
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In the consideration of the origin of 
epidermoid carcinoma in chronic roentgen- 
ray dermatitis, the outstanding fact of 
importance is that conditions are continu- 
ally occurring which call forth proliferative 
activities on the part of the epidermis 
greatly in excess of the rate of normal pro- 
liferation or that which can be induced by 
conditions not involving the corium. We 
stress the observation that the acquisition 
of malignant properties is not a sudden 
one, that it is gradually acquired in the 


Fic. 13. A fully developed keratosis. While the keratosis 
extends above the level of the skin, it has taken 
origin beneath the level of the epidermis, and illus- 
trates the atypical growth of Y ern which has 
migrated downward and which is able to sustain 


itself on an inadequately supporting connective 
tissue. 


course of years. We believe that the 
epidermis is a transparent tissue and Is 
not injured by the passage of the rays. 
Reactions of the epidermis we believe are 
secondary to lesions in its supporting tis- 
sue, the corium. For many years following 
injuries by roentgen rays, the epidermis 
proliferates and behaves as it does in 
normal reparative processes. The acquisi- 
tion of malignant properties follows sus- 
tained proliferative activities in contact 
with an abnormal supporting tissue. 


| 
$2 


~ 
| 


THE 


BY HENRY H. HAZEN, M.D., 


END RESULTS IN ROENTGEN-RAY 
OF CUTANEOUS 


AND EUGENE R. 


TREATMENT 
CANCER 


WHITMORE, M.D. 


WASHINGTON, D. C. 


fiw object of this paper is to show the 
final results of the roentgen-ray treat- 
ment of cutaneous cancer. During the 
past ten years some 200 private cases of 
basal cell cancer have been thoroughly 
treated by this method; 160 of these have 
been followed for periods varying from one 
to eight years. No cases are included in 
which other methods of therapy were 
employed. In a large number of cases 
biopsy immediately followed by cauteri- 
zation of the wound has established the 
diagnosis beyond question. 


HISTORICAL 


Although cancer of the breast had been 
treated by roentgen radiation as far back 
as 1897, by Gocht,' it was not until 1899 
that Stenbeck* presented the first case of 
skin cancer healed by this agent. At the 
same meeting of the Swedish Medical 
Society, Sjogren showed a case which was 
still under treatment. The earliest reports 
in Europe were by Sederholm, Schotz, 
Taylor, Ferguson and Sequeira. In 
America, Merrill and Johnson,* of Wash- 
ington, were the first to apply roentgen 
rays in cases of cutaneous malignancy. 
Their paper is still a classic and should be 
read by everyone who is interested in this 
subject. Beginning with 1901, many papers 
upon this subject appeared, the more impor- 
tant of which are mentioned in the books of 
Pusey and Caldwell,‘ and MacKee.*® 

In regard to the technique of admin- 
istration there has been a great change. 
In the old days of the gas tube, exposures 
were given from two to five times a week 
until the lesions were healed, or a dermati- 
tis developed. In face of many odds, Pusey‘ 
developed a successful technique and con- 
sistently showed that irradiation would 
cure a high percentage of superficial can- 
cers. Pusey’s success was undoubtedly 
due to his employment of a comparatively 
small number of rather heavy treatments. 
In 1912 MackKee’ introduced into America 
treatment by large measured doses, pas- 


tilles and a Holzknecht radiometer being 
employed to measure the doses. MacKee* 
has further modified and improved the 
method of measurement by showing that 
an exact estimation of the spark gap, 
time, milliamperage and distance, when an 
interrupterless transformer and Coolidge 
tube are used, will obviate the necessity 
of employing the rather unsatisfactory 
pastilles. Within the past two years there 
has been a great tendency to increase the 
focal skin distance in order that an 
increased dose will reach the deeper tissues. 
The use of high voltage machines and of 
copper filters is advocated by some, but 
to the authors this appears like using a 
club to kill a butterfly. 

DISCUSSION OF 


MULTIPLE LESIONS 


Unfortunately the number of patients 
and the number of lesions are not the same. 
One hundred and sixty individuals afflicted 
with a total of 244 basal cell cancers have 
been studied. In 3 instances patients 
showing multiple lesions were healed of 
all but one, hence the percentage of cures 
in the case of lesions is considerably higher 
than if the individual alone were con- 
sidered. As a result it seems best to employ 
two tables, one for patients, and one for 
lesions. One woman suffered from no fewer 
than 30 superficial growths, best known as 
the Bowen type of epithelioma. Another 
woman had 7 of these growths. A third 
showed 12 very small basal cell nodules 
upon the face. 


SELECTED AND UNSELECTED CASES 

Naturally the same results cannot be 
expected in small superficial growths of 
short duration and in large and old growths 
which have penetrated deep into the 
tissues and most likely have involved the 
cartilage and periosteum. In the same way 
patients who have had much treatment 
with either roentgen rays or radium are 
almost impossible to cure. A_ third 
extremely unsatisfactory group consists of 
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those suffering from cancer of the ear. 
Sixteen of the 160 patients fell into one of 
these three groups, SO as a consequence the 
selected patients number 144. The end 
results of treatment 
1 and ti. 


are shown In Tables 


145 


similar in this respect. The explanation 
would seem to be that women are more 
prone to seek early treatment and henee 
stand a better chance of cure, no mattcr 
what method of treatment is applied. 
Table v will reveal the results. 


END RESI ED AND UNSELECTED PATIENTS 
Unselected patients 28 or 80.0 2 2 1 r6.8 160 
Selected patient 26 or 50.96 7 1.5 oO rs.2 144 
E ll 
D RESI ED AND SELECTED GROWTH 
LU nselected OD 54.6 r 6.1 2o0ro0.8 4.4 244 
Selected growtl 209 J2.9 7 3.1 Oo 2 0.9 225 
Table 111 1s self-explanatory. 
RESULTS ARRANGED ACCORDING rO SEX 
TABLE 
RESL I PATIENTS ACCORDING TO Unselected Patients 
YEARS UNDER OBSERVATION 
Cured 2 79.1 63 
Not cured 19 20.9‘ 8.79 
Selected Patients 
Male Female 
Cured 72 92.3 63 95.4% 
X Not cured 6 7 3 4.60% 
[Table v1 shows the age incidence of the 
patients. 
‘TABLE VI 
TABLE I\ 
GROWTHS ACCORDING TO AGI 
GROWTHS ACCORDING TO SEX : 
Age Male Female Total 
Number of growths in met 110 In QI 
Number of growths in women 134 In 69 pati 20-30 2 I 3 
Excluding 2 multiple cases in women’ 2 in 67 patients 3 1-40 } 10 14 
41-50 27 10 43 
[Table tv shows the number of lesions 51-60 22 27 49 
61-70 25 0 34 
occurring in the two sexes. It will be noticed valine — + 
that basal cell cancer is more frequent in 81 up ’ ) 


the male sex, an observation In accord with 
accepted beliefs. Women are more prone to 
multiple lesions. 

The results in women are slightly better 
than those in men. MackKee’s statistics 


are 


lable vu shows the results according to 
the age of the patient. It will be noted 
that age seems to exert no special influence 


upon the results of treatment. 
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TABLE VII 
END RESULTS IN PATIENTS ACCORDING TO AGE 


Recur- Recur- 
rence rence Not In N 
( Cured Cured I I 4 
ntg Roentgen PFOVe pr 1 


RESULTS ACCORDING TO VARIETY OF LESION 


It is convenient to divide the basal cell 
cancers into eight groups. The commonest 
variety encountered is the rolled edge, in 
which there is a raised indurated edge, 
which is sometimes continuous and some- 
times composed of a ring of nodules. The 
central portion is usually ulcerated, but 
there may be a slightly fungous growth. 
These lesions usually develop rather ny 

The Bowen type of cancer is also known : 
the eczematoid type, the psoriasiform ty tia 
and mistakenly by some as extra-mammary 
Paget’s disease, which in reality is an 
absolutely distinct affection. The recent 
American literature consists of articles by 
Bowen, Morrow,'” Ketron,!! and 
Mount.!* These lesions are most frequent 
upon the trunk or limbs. These begin as 
small, slightly scaly, sharply defined itch- 


ing patches which in no way resemble 
malignancy. Later a slightly indurated 


edge develops and ulceration with the 
formation of a distinct keratosis 


may 
occur. With the development of malig- 
nancy a curious waxy appearance is the 
rule. 

Superficial nodules are hard lesions, 


usually showing but little ulceration and 
often resembling keloids. 

Superficial ulcers are usually due to the 
breaking down of a superficial plaque. 
Naturally ulcer formation always suggests 
a deeper growth than does a nodule. 


In the cicatrizing type the growth is 
extremely superficial and has healed in 


the center while there is a ring of active 
nodules around the edge. At times one or 
two nodules may persist in the scar. 
These lesions even when large heal very 
well after radiation, comparatively light 


The End Results in Roentgen-Ray 


Treatment of Cutaneous Cancer 


treatments being required. one 
would hesitate to give many heavy treat- 
ments Over an extensive scar. 

Fungous growths simply mean oe the 
tumor mass has grown out instead of in. 
As a general rule this soft srowth he not 
require curettage but melts away rapidly 
after one or two treatments. 

Deep nodules often extend to underlying 
periosteum or cartilage and are much more 
difficult to handle than are any of the 
preceding groups. 

Deep ulcerative lesions o1\ e the wors 
results of any of the eight groups as th 
lesions have usually invaded deep struc- 
tures. MacKee’s results are similar to th 
ones recorded in this paper. Tables vitt an 
1x show how these may be expected to he 


TABLE VIII 


END RESULTS IN GROWTHS ACCORDING TO VA 
Ow 
5 “> 
ty 
B 39 
Deey ) 
TABLE IX 
PERCENTAGE OF CURES ACCORDING TO VAR 
UNSELECTED 
P¢ r 
Cent 


Rolled edge 
Bowen type 100.0 
Superficial nodule O4 

Superficial ulcer 


QO2.2 


Cicatrizing 100.0 
Fungous. 100.0 
Deep nodule 66.6 
Deep ulcer 13 


RESULTS ACCORDING TO 


LESIONS 


LOCATION 


A study of the end results according to 
the location of the basal cell growths 
speedily reveals that cancers located | 
certain areas do not do nearly so well as 
those located in others. Much the poorest 
results were obtained in treating cancers 
of the ear. Out of 8 growths only 3 
permanently cured and 2 of these 


were 


were 


} 
| 
——— 


extremely small and of short duration. The 
results obtained by desiccation or by the use 
of the actual cautery are so much quicker 
and better that it seems folly to employ 
irradiation upon cancers of the ear. Both 
Sutton,!* and Schultz!‘ have likewise had the 
same experience. On the other hand, MacKee 
reports 3 failures and 1 relapse out ol 14 
cases. MackKee’s comparatively poor results 
with cancer situated in the eyebrow have 
not been duplicated in our experience. In 
the canthi and lids the percentage of 
was relatively this was naturally due 
to the invasion of cartilage. MackKee also 
records a high percentage of relapses, and 
other radiologists have had the 
experience. The comparatively poor show- 
ing made with growths situated in the 
nasofacial and nasolabial fold is due to the 
fact that the most advanced 
lesions had begun in these spots. The high 
percentage of cures upon the trunk and 
limbs is unquestionably due to the large 
number of Bowen type of 
encountered in these localities. 
situated upon the forehead, and 
cheeks have usually given excellent results. 
Tables x and x1 graphically record the 
results. 
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TABLE XI 
PERCENTAGE OF CURI ACCORDING TO LOCATION 

Per 
Location Cent 
Forehead 00.0 
Temples 81.2 
Ears 37.5 
Canthus and lids 777.97 
Nose 
Nasal fold 60.2 
Cheeks 93.8 
Lips 60.0 
Neck and throat O1I.0 
Chin... 72.0 
Trunk. 00.0 
Limbs 00.0 
Hands 00.0 

RESULTS ACCORDING TO THE DURATION OF 


LESIONS 


duration 
so well as 


Naturally growths of long 
cannot be expected to heal 
lesions which have lasted but a short time, 


and have not had a chance for extensive 


° 
Invasion. Tables XII and XIII WI! record 
these results. 
TABLI 
RESULTS ACCORDING TO DURATIO* ESIONS 
UNSELECTED 
TABLE XIII 
PERCENTAGE OF CURI ACCORDING TO DURATION OF 
I 
Pe 
Duration Cent 
Less than 1 y1 90.2 
I-2 yrs 86.3 
2-3 yrs O5.7 
3-5 yrs 
5 yrs. up 
RESULTS ACCORDING TO SIZE OI LESIONS 


Small lesions almost invariably respond 
much better than large ones. Our favorable 
experience with large lesions has been 
confined to growths of the Bowen variety, 
or of the superficial! cicatrizing type. Tables 
xiv and xv give a brief summary of the 
results. 
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TABLE XI\ 


RESULTS ACCORDING TO SIZE OF LESIONS (UNSELECTED 
¢ 
~ 
= 
> 
I 3 
~ } 
4 
3 
TABLE XV 


PERCENTAGE OF CURES ACCORDING TO SIZE OF LESIONS 


Per 

Cent 

ly 7. in 
I in 63.6 
145-2 In 42.8 
Over 2 in 55.3 


THE EFFECTS OF PREVIOUS TREATMENT 


The cases have been studied with a view 
to the effects of caustics, of roentgen 
radiation, and of radium treatment upon 
our results. It ts a striking fact that cases 
which have had previous roentgen or 
radium treatment are extremely diffi- 
cult to handle with trradiation. MacKee’s 
experience has been identical. On the 
other hand, the effect of caustic pastes 
has not had any great effect. Table xvi will 
reveal the statistics. 


TABLE XVI 


EFFECTS OF PREVIOUS TREATMENT 


Percentage of 


Cures 
Caustics 85.6 
Roentgen radiation 
Modern radium 5 I 


STATISTICS 


While there are numerous statistics 
which deal with the treatment of super- 
ficial cancer by the method of fractional 
doses the majority are of no value; no 
distinction is made between basal and 
prickle cell cancer and the cases have not 
been followed for a sufficiently long space 
of time. A few statistics, which apparently 
have rea! merit, are given in Table xvu. 


FROM THE LITERATURE 
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TABLE XVII 


STATISTICS OF PREATMENT FROM THI LITERAT 


Per Cent Cured 


Pusey 72 (including prickle cell neop! 
E.G. Williams'®. 81 
Sequeira!®, , 55 


C. M. Williams!’. 56 
Turning to the modern heavy dos« 
method we again find paucity of reliable 
statistics. It is teue that many authors 
claim to have cured from 96 to 99 per cent 
of all cases but a careful reading of their 
articles hardly warrants their claims. Mac- 
Kee’s statistics are excellently prepared 
and are worthy of study and emulation. 
Table xvii gives the statistics of modern 
treatment. 
TABLE XVIII 


MODERN TREATMENT 
LITERATURE 


STATISTICS OIF FROM THI 


lollaway'!8 Cured 99% (including prickle-cell 
htle ed 90 le a fe Ww re irrence 
M Kee Total pa ts treated 644 (unselect 
Lost sight of after first 


reatme [ 
( linical cur ) 
Improved 33 7 
Unimproved 7 
Cli ical ¢ ire 121 
Lost sig] 

6 mos 30 
Ca 

nt 

Relapse 30 3 
Cures 44 57 
Case 

I year 
Relapses 


It will readily be seen that MackKee’s 
figures are very similar to ours. 


COMPARISON OF RESULTS FROM IRRADIATION 
AND OTHER THERAPEUTIC MEASURES 


Unfortunately the authors have been 
unable to find any complete statistics as 
to the results obtained from radium. The 
figures given by Morrow and Taussig, 
Quigley,”! Sweitzer,?? Harrison,?* Quick, 
and the British Radium Institute would 
seem to indicate that the results obtained 
from roentgen rays and radium are prac- 
tically identical. MacKee is also of this 
opinion. Practically all writers express the 
opinion that an occasional basal cell cancer 
which does not respond to roentgen radi- 
ation will respond to radium. On the other 
hand, the authors have cured two neo- 
plasms with roentgen rays after the failure 
of radium by supposedly excellent workers. 
It seems to us that the two agents have 


7 
—| 


about the same value. One advantage of 
radium which has never been emphasized 
is that it can be the home of 
patients. Surgery practically the 
same results as those quoted by MackKee 
and the other writers. Some vears ago, 
one of us ri. Fi. Fi. reported 04 patients 
with basal cell cancer treated by excision, 
who had been followed for more than 
three years. There percentage of 
permanent cures of 86 in unselected cases 
and of g3 in the selected cases. Surgery 
affords a much quicker method of eradicat- 
ine the disease than does irradiation. The 
linear scar from a 


used at 
VIVeS 


Was a 


well done excision IS 


Fic. 1. Patient shows a cic itrizing basal cell cance 


almost as inconspicuous as the best roent- 
gen-ray result. However, irradiation has 
certain great advantages; it can easily 
reach areas where surgical removal is 
difficult such as the nasofacial and naso- 
labial folds and eyelids. Owing to the 
natural desire of the surgeon to leave a 
good result there is always a tendency to 
make too narrow an excision, a difficulty 
that does not confront the roentgenologist. 
And finally the cosmetic results from irra- 
diation are almost uniformly excellent. 

The actual cautery has been in use for 
years, but unfortunately there are no 
statistics regarding the permanent cures 
obtained by means of it. 
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One of the newer forms of treatment Is 
desiccation or electrocoagulation. These 
methods have been warmly advocated for 
a number of vears by Clark,?® Pfahler,?’ 
W veth,?°and others. Unfortunately we have 
no final results recorded by any of the 
users of this method. At the same time 
there can be no doubt that it is a quick 


Fic. 2. Patient shows five basal cell cancers, one 
which was so deep as to defy irradiation. The 
case is especially interesting because a lymph node 


removed from the right side of neck showed metas- 


tasIs, 


and sure means of eradicating small lesions, 
and that at times brilliant cures of exten- 
I have been made. In a late 
paper Stevens*® reports that by a combi- 
nation of this method with either roentgen 
rays or radium he has been able to cure 
100 per cent of the small basal cell growths 
and go per cent of the large lesions. We 
have found the method especially valuable 
in dealing with deep recurrences and in 
lesions of the ear involving the cartilage, 
and are much inclined to believe that it 
will be a serious rival to all other methods. 


sive lesions 


> 
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Sherwell®® believes that he has cured 


about go per 
basal cell cancer by the vigorous use of the 
curette and cauterization with the acid 
nitrate of mercury. Arsenic or zinc chloride 
pastes were long popular with 
dermatologists; 


many 
Robinson thought that it 
was possible to effect a cure in go per cent 
However, the indiscriminate 
use of these pastes by cancer quacks, and 


of all cases. 


Whe 
Fic. 3. An extensive basal cell cancer involving bone 
and the entire lower lid was entirely cured despite 
the fact that patient was a markedly 
phine addict. 


anemic mor- 
the great pain caused by them, have led 
to their abandonment in the hands of all 
skillful practitioners. The cautery or desic- 
cation are much kindlier methods of pro- 
ducing the same results, especially as no 
man dares use them without some type of 
anesthetic. 

The electric needle, carbon dioxide snow, 
superficial curettage and burning with 
superficial caustics are mentioned only to 
be condemned. 


cent of unselected cases of 
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At the present time it would seem that 
roentgen radiation can justly be considered 
as equal in value to radium, the knife or ful- 
guration, and infinitely superior to any of 
the other methods. In addition it is what 
one observer has reported as the “most 
sympathetic method,” for it is painless and 
requires but a few minutes of the patient’s 
time. 

DISCUSSION OF SOME 


UNUSUAL CASES 


From the preceding discussion and tables 
it might easily be inferred that rather 
large lesions never did well as the result of 


Fic. 4 A rapidly growing squamous cell cancer 
extending into the parotid has been well six years. 


irradiation. This is not always the case as 
the following brief case reports will show: 


basal cell cancer of 
eighteen years’ duration involving the entir« 
left orbit. Six heavily. filtered treatments, 
cross firing, resulted in the apparent complet« 
eradication of the disease. Unfortunately th« 
patient was then lost sight of. 

Case ut. Dipsomaniac and morphine addict 
with hemoglobin of 25 per cent had an exten- 
sive basal cell cancer in the right internal 
canthus adherent to the bone and involving 
the ciliary margin of both lids. 


CASE 1. Extensive 


This case was 


| 
S 
1 
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permanently cured although no apparent skin 
reaction could be obtained from irradiation. 
Even a dose of 4H. unfiltered units gave no 
erythema. 

Case 1. A man over eighty years of age 
had a deep nodular growth about 2 inches in 
diameter on the bridge of his nose. He had had 
previously a small basal cell cancer in the same 
location, which disappeared after one treat- 
ment. This growth was perfectly 
2 filtered cross fire treatments. 

Case tv. A white woman came into the oflic« 
because of an extremely small, somewhat 
pedunculated, soft nodule on the upper rim of 
her Excision basal-cell cancer, 
although it would never have been suspected 
had one of us (H. H. H.) not 
in the past. As 


cured Dy 


ear. showed 


had 2 sin 


| 
section show¢ 


cases In the 
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but the majority were treated with a 
Coolidge tube and interrupterless trans- 
former. Until three years ago the small 
basal cell growths were treated with the 
following technique: Spark gap 714 in., 
focal skin distance 814 to g in., time 2 to 
214 min., 4 ma., no filter. During the past 
three years the same technique has been 
employed except that the time has been 
increased to 3 or 314 min. A careful review 
of patients treated by the two techniques 
reveals the fact that the percentages of 
cures and of recurrence are identical. In 
other words a heavier dose bas no advantage 
in producing either temporary or permanent 
cures. 


¢. 


A squamous cell cancer originat! 


ng from porokeratosis has been well over three years 


although there was a lymph node involvement. This is the first reported case of cancer develop- 


ing from porokeratosis. Photograph fron 


that the growth had not been entirely removed 
roentgen radiation was used, resulting In a 
permanent cure. 


The last case is reported to show that it 
is occasionally very difficult to differentiate 
between benign and malignant growths; 
the smaller the growth, the more difficult 
the diagnosis. In this connection it might 
be mentioned that upon 3 occasions the 
authors have mistaken a superficial malig- 
nancy for a common wart. This seems a 
ridiculous error to make; but it has been 
done despite the fact that after the first 
experience we recognized this possibility. 


TECHNIQUE 


The first few cases reported were treated 
with a coil and a water cooled gas tube, 


1 cast made by Dr. J. 


F. Wallis. 


During the past two years all growths of 
any depth has been treated with a focal 
skin distance of 12 inches, in order to 
secure a larger dose at a depth. In all cases 
showing an appreciable deep induration or 
ulceration, from 1 to 3 mm. of aluminum 
was employed as filter. A small series of 
superficial cases was treated with filtration 
but apparently this is of no particular 
advantage or disadvantage. 

The standard interval between doses 
has been three weeks. However, ifthere is 
any erythema the treatment is postponed 
until this has disappeared. The intervals 
between treatments are rather longer in the 
filtered cases. Ordinarily about 14 inch 
margin has been given the growth. In 3 
instances there has been a recurrence just 


} || 
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at the edge of the irradiated area, and we 
are inclined to believe that the treatment 
should include an area at least 3, of an 
inch beyond the suspected limits of the 
growth. In treating growths upon the nose 
we have found it wise to Insert into the 
nostril a small cigarette roll of light lead 
rubber and then to spread this out as much 
as possible with a pair of forceps. This 
serves to protect a considerable proportion 
of the mucous membrane. In the same 
way, the gums should be protected when 
treatment is given over the lips. 

We have always made it a routine to 
give at least one treatment after all signs 
of malignancy have disappeared. Table x1x 
shows the number of treatments necessary 
to effect a cure. 

TABLE XIX 
NUMBER OF TREATMENTS NECESSARY 


No. Treatments Cases Per Cent 
I 4 3.0 
2 29 22.6 
3 31 24.2 
4 2 32.8 
5 9 
6 4 
2 19.0 
5 4 
3 


Out of 33 favorable cases which had 
received one or two treatments we have 
had 4 recurrences, or 12 per cent, which is 
higher than the percentage of failures 
occurring in this class of growth with from 
three to four treatments. Hence we believe 
that every case of superficial cancer should 
receive al least three treatments. Kingery*' 
has described a method of radiation by 
which carefully graduated doses will keep 
the tissues in a saturated state. We have 
tried his method upon 2 cases of cutaneous 
cancer and have found the skin reaction 
excessive. MacKee has had the same experi- 
ence. Recently Keith*? has recommended 
that a tumor be irradiated with rays of 
varying lengths. We have tried practically 
the same technique in about a dozen 
instances but could detect no difference in 
the results from those secured by our usual 
methods. 

SEQUELAE 

Unpleasant results from irradiation are 
extremely rare. In 15 instances there have 
been a few telangiectases. These are much 
more apt to occur when a large rather than 
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a small area is irradiated, and are probably 
a purely compensatory phenomenon; fo1 
deeper vessels were frequently destroyed. 

No trouble has been encountered from 
roentgen-ray ulceration. However, we have 
seen several cases in which the use of 
various stimulating preparations, notabl) 
phenol and orthoform has resulted in pain- 
ful and long continued ulceration. Patients 
must always be instructed to use no medica- 
tion whatever upon the irradiated areas with- 
out the knowledge and consent of the -roent- 
genologist. 

There is usually a small scar over the 
entire irradiated area, which is due to a 
shrinking of the fibrous tissue, as a rule 
this is barely noticeable, although usually 
slightly lighter in color than the surround- 
ing tissue. We have never heard a single 
complaint from a patient because of it. 


FAILURES AND RECURRENCES 


In this series of cases there have been 34 
instances where a cure did not result. In 
13 instances the growths did not complete! 
heal and in the remainder there was a recur- 
rence after an apparent cure. Only 2 
recurrences occurred later than twelve 
months after the last radiation, one after 
two years and one after eighteen months. 
MackKee notes a considerably higher per- 
centage of late recurrence, 42 per cent, 
varying in time from the second to the 
fourth year. This discrepancy may possibl\ 
be explained by the extremely close watch 
we have kept upon all patients during the 
first year. 

Because of this extremely low percentage o/ 
late recurrences we have felt that for all 
practical purposes we may list any case as 
cured which shows no recurrence within one 


vear. 


Of the failures 25 were in men and 9g in 
women. The influence of the size of the 
lesion, of its duration and location have 
already been discussed. One notable fact 
is the influence of previous treatment. Out 
of the cases which had had previous roent- 
gen radiation only 52 per cent were cured. 
It is obvious that previous irradiation exerts 
a very bad effect upon prognosis. 

In these cases the patients gave good 
cooperation in 24 instances, fair cooper- 
ation in 3 and very poor in 7. 
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Our explanation for failure ts as follows: 


TABLE XX 
Growths toc 
Cartilage 
Poor cooperation 
Previous radiation 


extensive 


involve ment 


Growth In scar tissue 
sm ill in 
rently favorable case 


A further 


favorable 


study of the 10 apparently 
that 2 had had 
although this had not 
patients had rather 


one of 


shows 
previous irradiation, 
been excessive, and 
deep and old 
duration and one of seven. However, we 
felt that these cases should have 
In cures. 

It is a striking fact that when the cancer 
cells a 


Cases 


lesions, ten years 


resu ted 


re in cartilage or In scar tissue, and 
radiation practically always produces scar 


tissue, the results of treatment are poor. 


PRICKLE CELL CANCER 
Under ordinary circumstances a prickle 


or squamous cell cancer is an extremely 


dangerous affliction. The growths tend to 
infiltrate deeply and sooner or later almost 
invariably metastasize. However, there 
are two varieties which are not so 
malignant. One is the prickle cell wart, 
which is a much ratsed srowth with prac- 
tically no infiltration below the subcu- 


The 


taneous tissue. second 


s the flat lip 


cancer. Our general feeling has been that 
better results have been obtained sur- 
very than by irradiation; hence we have 


comparatively few cases to report. ' wenty- 
two cases, 19 In men and 3 in women have 
been followed. The results are as te mt 


TABLE XXI 


Recur- 
Cured rence Failures Tota 

Healed 
Lip 5 3 
Ear 2 3 
Face 2 \ 6 
Body I I 
Hand 2 I 3 
\ ulva I I 
10 22 

Of the 10 cured cases, 2 have been well 


for six years, 1 for five years, 1 for four 


Ray 
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years, 3 for three years, 1 fi 
for one year. 

Of the failures 3 were hopeless at the 
start, while 2 were extremely small growths 
of short duration, in which 
every reason to anticipate How- 
ever both of these growths spread rapidly 
despite heavy radiation. Of the 11 failures, 
g refused to respond to treatment while 2 
healed locally only to 
lymph nodes. 

It is usual to irradiate the neighboring 
lymph glands. In 12 instances we have 
been called upon to treat lymph nodes 
which were already involved; in 5 instances 
this treatment was successful, while in 7 


r two vears, 2 


here was 


success. 


recur in draining 


instances the cancer could not be 
conquered. 
MackKee gives no figures of his own. 


Bisserie*® reports 24 cases of lip cancer 
with 14 cures. Boggs** claims 80 per cent of 
cures in early cancer of the lip and above 
50 per cent of advanced cases, but he does 
not give statistical results. Various other 
writers have reported from 50 to 98 per 
cent of cures. We do not feel that the results 
oO] the roentgen-rav treatment of advanced 
prickle cell cancer are encouraging. Appar- 
ently rather better results are obtained by 
a combination of desiccation, roentgen rays 
and radium. It will take more time to 
determine this point. Broders’*® statistics 


of the ultimate result of surgery for lip 


cancer appear sufficiently good to give the 
roentgenologist pause. 
Broders has shown that the cases of 


prickle cell cancer with many pearls do 
much better than the cases where prac- 
tically no pearls are present. It has been 
claimed that basal cell cancers may turn 
into the squamous cell type and in excep- 


tional instances this may be true, but we 
have encountered no such cases. 
SECONDARY CANCER OF THE SKIN 
This type of cancer is the result of 


metastases from a primary visceral lesion. 
Six such cases have been treated and in all 
of them the growths temporarily disap- 
peared. In 3 cases of carcinoma en culrasse 
there was an apparent dissolution of *the 


scar tissue by the rays with the almost 
immediate development of wide spread 
metastases. It would seem possible that in 
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certain instances irradiation can result in 

the liberation of cancer cells and_ the 

speedy demise of the patient. 

MODE OF ACTION OF RADIATION 
CARCINOMA 


UPON 


There has been a_ very general 
assumption upon the part of clinicians that 
the cure of 
direct destruction of the ¢ 
rays. This likewise affected the laboratory 
men who spent much time in searching for 
a lethal dose. Seitz,*® Wood and Prime,*’ 
Kimura,*® Wedd and Russ*’ and other 
workers have announced their results in 


killing cultures of cancer cells by means of 


roentgen rays and also have announced 
that in experimental mouse cancer irradi- 
ation of a cancer graft would frequently 
prevent a take. Wood and Prime found 
that cancer cells could be killed in vitro by 
approximately four erythema doses of 
roentgen rays, given continuously. The 
advent of the new high voltage work 
brought the announcement from certain 
of the German clinics that there was a 
definite lethal dose for both sarcoma and 
carcinoma. 

Within the past two years however, 
there has been a distinct reaction from this 
point of view; Opitz,*® Hesse,*! Perthes,” 
Loeb,** and many others believe that the 
tissue reaction is the essential factor in the 
cure. The work of Murphy and his collab- 
orators at the Rockefeller Institute has 
taken two forms: First, the demonstration 
that the circulating lymphocytes might 
play some part in cancer immunity, ** and 
secondly mouse cancer grafts would not 
take when the site for the graft had 
previously been irradiated, while the radi- 
ation of the grafted cells did not prevent 
a take.*® 

Ewing*® well summarizes the histological 
changes produced by radium and roentgen 
rays. The ordinary radium and roentgen- 
ray dosage used on basal cell cancer does 


not kill the cells; it causes a regression of 


the tumor and a proliferation of normal 
tissue. The nuclei of the cancer cells are 
changed; they are swollen, there are no 
mitotic figures and the chromosomes are 
disarranged. Loeb says that these changes 
are due to a changed osmotic tension. 
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cancer depended upon the 
‘ancer cells by the 
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There is an increase lymphocytes and 
plasma cells and a few leucocytes usually 
are present. Frequently there is a prolifer- 
ation of fixed tissue cells. 

Medium filtered doses produce about the 
same changes but there is some superficial! 
necrosis. There is some re: icting prolifer- 


ating tissue which grows in and replaces 
the malignant cells. 

Buried needles of radium give 
surrounding caustic result and a distant 


gamma effect with tissue reaction. 

A heavy radium pack acts practically as 

pure caustic. There are marked anemi 
infarctions. 

Heavy, filtered, deep, cross-fire radiation 
acts largely by producing an atrophy of 
the vessels. 

The work of  Joly,*”? Barclay, 
Friedrich,*? Bragg and Bragg,®*® and of 
Keetman and Mayer®*! has made every 
believe that the irradiation results are duc 
to secondary rays generated in the tumor 
substance. It is interesting to note that 
in the work of Wedd and Russ and of Wood 
and Prime secondary radiation produced no 
effect upon the cancer cells in vitro. 

There is considerable experimental work 
to indicate that small doses of roentgen 
rays have a stimulating effect. There is 
increased metabolism, increased cell move- 
ment and increased proliferation. That 
plant tissue may be stimulated has been 
shown by Redfield and Bright,®? Gager 
and Koernike.** The first division of eggs 
is hurried, according to the observations of 
Lazarus-Barlow,®*® Richards,®® and Pack- 
ard.*’? But this is followed by a later 
depression. 

There are numerous theories as to the 
mechanisms of action. The 
outline will briefly indicate them. 

1. Cancer cells are directly killed. 

(a) Caustic action. 

(b) Nuclear destruction. 

Changed osmotic tension. 

(d) Changed H-ion concentration 
(Loeb). 

(e) Ferment activity (Packard, Roth, 
and Morton**). 

(f) Split proteins from round cells 
(quoted by Perthes). 

2. The 


vitality of cancer 


following 


cells is SO 


lowered that bodily resistance overcomes 
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them (Stephens and Theilhaler, 
Perthes). 
Local increase in the defensive power 
of the host. 
a) Local tissue reaction Park- 
hurst,°? Murphy, Kok‘ 
b) Migration of lymphocytes. 
4. Stimulation at a distant point 


quoted D\ 


duces antibodies Caspar, and Fraenkel 
The most important experimental work 


and his collaborators 
shown that In certain varieties 
of mouse cancer a eraft will 
even though it has been irradiated, but it 
the site of inoculation be previously in 
ated the graft will not take. However, if 
the graft be made deep down in the subcu- 
taneous tissue beyond the wall of lym) 
cytes attracted by the irradiation the graft 
will take. In other words, the tissue 
tion produced by irradiation is apparently 
responsible for the immunity. 

The relationship of lymphocytes 
immunity has been challenged by 


is that of Murphy 
who have 


cancer take 


idi- 


no- 


reace- 


To 
Lrious 


observers including Millet and Mueller,‘ 
Mottram and Russ,®? Prime,® and Sitten- 
field. 

Loeb has given an exhaustive review of 


the effect of irradiation upon cancer cells, 
with an extensive bibliogr: iphy, and comes to 
the conclusion that local immunity may be 
due partly to the migration of lymphocytes, 
partly to local tissue reaction, and partly 
to a new growth of fibrous tissue. As 
bearing upon certain of the above points a 
number of clinical observations hav 


e 
made. 

1. Too heavy treatments will reduce 
bodily resistance (Perthes, and Opitz). 

Light treatments frequently give 
better results. 

3. Cancer cells may exist even in the 
leather-like induration of a severe burn 
Opitz). 

Skin cancers afford ideal opportunities 
for a study of the effects of irradiation. 


We wish to record the following observa- 
tions as affording slight evidence 
that the tissue reaction Is responsible for 
the destruction of the carcinoma, and that 
the are not directly killed by the 
rays. 

We have 


from 114 or 


some 


cells 


had just as good results 


114 unit doses as from 2 or 
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214 unit doses; this is in a large series of 
cases. 

Too heavy treatment may reduce 


resistance; we have seen cancers spread 
very rapidly after a second degree burn. 

3. Cancer cells in cartilage or in scar 
tissue as a rule will not hake to irradi- 
ation. A study of the sections from several 
of these cases shows that there is no tissue 
reaction, and no infiltration of lymphocytes 
or fixed tissue cells. 


1. In one instance a basal cell tumor 
that could net be clinically changed by 
irradiation was excised, and although 


nuclei and chromosomes showed extensive 
damage, the growth was extending despite 
a marked tissue reaction. 

From all of these certain 
practical conclusions seem obvious. A 
patient should receive more than one or 
two treatments. Too heavy treatments 
should not be given. Irradiation should 
reach well around the edges of the growth 
as well as to its depth. There is no use 
in mixed doses. It is to waste time 
In irradiating cancer in the cartilage, 
in scar tissue. There is appare ntly a scien- 
tific basis for preoperative irradiation. The 
cure of cancer depends upon a_ proper 
stimulation of tissue reaction. 


ol sery ath ns 


folly 


or 


CONCLUSIONS 
Of unselected patients, 84 
were cured of basal cell cancer. 
Of selected patients, 93 per cent were 
cured. 
3. OF unselected 
were cured. 
4. Of selected growths, 96 per 
cured. 
5. Skin cancer is more common in men 
than In women. 


per cent 


erowths, 88 per cent 


cent were 


The results In women are a little 
better than In men. 
The age of the patient does not 


affect the result. 

8. Deep ulcers or nodules do not give 

as good results as other types of lesions. 
Growths of the vield 


ears poor 
results. 

10. Growths in the cartilage yield poor 
results. 

Ss Early lesions give better results 


than do old. 
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Small lesions give better results 
than do large. 

13. Cases previously treated with 
roentgen rays or radium yield about 
per cent of cures. 

Roentgen-ray results are the same as 
those secured from radium or from excision. 

15. A 119 unit dose is as effectual as a 
215 unit dose. 

16. There is a rather high percentage of 
recurrences when only one or two treat- 
ments are given. 

Cosmetic results are splendid. 

18. Only in large growths may telangi- 
ectases appear. 

19. Of recurrences, 94 per cent occur in 
the first vear. 

The causes of failure are; deep 
invasion of cartilage; poor cooperation; 
localization in scar tissue and previous 
radiation. 

21. Of the prickle cell cancers 45 per 
cent were cured. 

2. Of cancerous glands 41 per cent were 
cured. 

23. Irradiation may destroy some scar 
tissue and set free cancer cells. 

The mode of action of irradiation ts 
through its effect upon the healthy tissue, 
not upon the cancer. 
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results In 


M. paper deals with the 
‘adium treatment of c: 


carcinoma of 


the uterine cervix. Cases of carcinoma 
of the uterine body, of recurrences after 
radical operations, and_ prophylactically 


post-treated cases are not included. 

I have limited my account to the period 
between 1914 and 1921 inclusive. The 
results of the treatment at Radiumhemmet 
in Stockholm during 1910-1913, when 
Forssell was evolving the technique, are 
not presented here. The treatment tn these 
years underwent great changes in tech- 
nique, and was widely different from the 
one we have employed since that time. 
The cases of 1922 and 1923 have as yet 
been under observation too short a time 
to be worth publishing. 

I shall dwell only on the terminal results 
of our method of treatment. 

The palliative effect of radium treat- 


ment is now generally recognized to be 
better than from any other method of 


treatment. 

The question whether different types of 
cancer differ in their susceptibility to 
radiation I shall not discuss here. We 
have, like most authors, the general impres- 
sion that the squamous-cell carcinoma, 
especially the mature one, Is prognosti- 
cally more favorable than the columnar- 
celled. 

Only a few words about the technique 
of treatment used at “‘Radiumhemmet.” 

At the end of 1913 and beginning of 
1914 Forssell gradually elaborated the 
technique, which we have followed in the 
main ever since; a smaller number (usually 
three) of intensive treatments (each of 
about 105-112 mgm. radium element) 
with strong filtration (equivalent to 3-4 
mm. of lead), given in the course of three 
to four weeks. All our cases are treated 
with radium. Only rarely do we now resort 
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SWEDEN 


to roentgen treatment in carcinoma ot 
the cervix in conjunction with radium 
treatment. We have abandoned the com- 
bined roentgen and radium treatment, 
since we found that the results were not 
better but rather worse than with radium 
treatment alone. 

My report comprises all cases, 505 in 
number, of primarily radium treated car- 
cinoma of the cervix that have been treated 
at ““Radiumhemmet” within the 
mentioned eight-year period. 

Only exceptionally tn the first five vears 
embraced by this report did we treat any 
but inoperable cases and technically oper- 
able cases in which a radical operation was 
considered contraindicated for some reason 
or other (cardiac or Peers disease, 
poor general condition, etc. 

The chief reason for this procedure was 
that Forssell on repeated occasions during 
this period stated that until further exper- 
ience had been gained, cases suitable for 
treatment by hysterectomy should be 
operated upon. He considered that one 
should first of all obtain sufficient experi- 
ence in the radium treatment in those 
locally concentrated cases in which an 
operation was contraindicated, and only 
after this was the radium treatment to be 
extended to the operable cases if the results 
pointed in that direction. 

During 1919-1920 “‘Radiumhemmet’ 
was able to present a report on its first 
results after a period observation of 
four to five years. In these papers I gave 
an account of the course of 66 cases treated 
in 1914 and 1915, 33.3 per cent of whom 
were still alive four to five years after the 
commencement of treatment. Our results 
were considered such a strong argument 
in favor of radium treatment that surgeons 
and gynecolgists of Sweden began more 
and more tc restrict the operative therapy. 


above 


924. 


Fina 


In about IQ20 se\ eral of our leading oyne- 
cologists gave up operating on carcinoma 
of the cervix uteri. In the following years 
we received, as a consequence of this, an 
ever-increasing number of operable cases. 
The inoperable cases are, however, still 
predominating, and as late as 1921 the 
inoperable plus the borderline cases con- 
stituted 63.5 per cent, while 30.5 per cent 
were operable. 

The proportion ts illustrated by the first 


table, showing the number of inoperable 


ry | . rt} 
plus borderline cases of the different 
Years: 
| | 

)! rie ) ) cit SO. 45 

Inoperable pilus De derline ca eS Q7.5 

tnoperable plus borderline cases 93.60 p 

I verable p yorderl cases 55.9 p 

Qids verable pl de! cases 67.5 

1919 Inoperable pius borderline cases 70.3 

1920 Inope! ble plus borderline cases 68.1 ps cent 

IQ2!1 Inoper ble plus borderline cases 63.5 pe t 


You will find the inoperable ca 
averaging 91.3 per cent in the first 5-year 
period, the figures then dropping from 
76.3 per cent In 1919 to 63.5 per cent In 

As a matter of the number of 
inoperable cases has been even greater 
than is shown by Table 1. At such times 
when the number of patients applying to 
the hospital for treatment has been great 
it has been impossible for us, from con- 


Ses 


tact, 


siderations of space, to receive them all. 
At times we have had to turn away patients, 
and then, ot course, the most advanced 
cases first. The total number of cases that 
have applied but not been admitted for 
treatment Is Al, Le., 7.4 per cent of all 
those applying. All patients received for 
treatment are included in this report, 
whether the treatment has been pursued 
or not. Patients who have received pallia- 
tive treatment included. The 
classification of the cases into operable 
and inoperable has been followed according 
to common principles. Such cases, in 
which the operation has been technically 
possible but contraindicated on account 
of some complication, have been included 
in those operable. 

A thorough and minutely organized 
control of the patients has made it possible 


are also 
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for us not to lose sight of a single patient 
during all these years. All the patients 
from 1914-1921 have been examined five, 
four and three years respectively, after 
the commencement of their treatment. 


i ABLI 
THE DISTRIBUTIO Oo! THE CASI 

Per Cent 
Yea ( Operable 
IQI4 26 11.5 
IQ15 40 2.5 
1916 7 6.4 
IQI7 63 
2.2 
I9QI9Q 23.7 
1920 9 31.9 
IQ21I 115 20.5 


The borderline cases are not included 
among those operable. [hey constituted 
7.3 per cent of the total number 

The ages of our 505 cases were: 


TABLI 

Per 

( Cen 

40 years OF less 90 19.01 
41-45 years 7O 13.56 
40-55 7 33.56 
50-55 32 26.14 
above 65 years 


In round numbers one-third of the cases 
were 45 years old or less, one-third were 
from 46 to 545 years, and one-third were 
more than 56. 

When I employ the expressions symptom 
free or clinically healed in the following I 
mean that the patients are free from sub- 
jective symptoms and able to work, and 
that cancer could not be pro\ ed on 
examination. It is only natural that at 
the moment of preparing statistics one Is 
sometimes doubtfu! as to how a particular 
case is to be entered. Such a hesitancy Is 
most often caused by the condition found 
on vaginal and bimanual examination 
being difficult to interpret. The subsequent 
course alone is in that case able to clear 
the matter up. In spite of all experience, 
every care in the examination and the 
greatest caution in the interpretation of 
the case, mistakes can be made in either 
direction. In those doubtful cases which I 
have included in my statistics as symptom- 
free the changes have been but little 
marked, and the condition has been station- 
ary for at least a year. All the patients 
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that have died have been counted as dead 
of cancer. 


TABLE IV 
RESULTS. SYMPTOM-FREE FIVE YEARS AFTER THE COM- 
MENCEMENT OF THE TREATMENT 

Per 

Cent 
Of 26 cases IQt4 7 20.9 
Of 40 cases 1915 13 32.5 
Of 47 cases 1916 4 8.5 
Of 63 cases 1IQI7 9 14.3 
Of 41 cases ; 1918 11 26.8 


Of a total of 217 cases, 44 (20.29 per 
cent) were symptom-free five years after 
the commencement of treatment. 

The figure 20.29 per cent, is, however, 
hardly a correct representation of the 
results which can really be obtained by 
our method. As I shall explain, the average 
figure ought to be raised a little. From 
Table v it will be seen that the results 
of the years 1916 and 1917 have to an 
essential degree been so much worse than 
those of the years 1914, 1915 and 1918 
that the total result is materially affected. 
One can quite well imagine that this might 
be due to such inevitable changes as are 
well known from the statistics of operations 
for instance. However, after having studied 
closely all factors that might have caused 
the poor results in 1916 and 1917 it seems 
to me more probable that the main cause 
has been that we did not carry out the 
treatment in accordance with our principles. 

Two circumstances are to blame for 
this. The one was associated with the 
publication of our first paper, which, in 
view of our successful results, caused the 
patients applying for treatment to be far 
in excess of the number we were able to 
deal with, because of our limited supply of 
radium. The other was the great enthusi- 
asm to which I plead guilty when Forssell, 
from 1916 on, left the gynecological treat- 
ment entirely to me. 

During these years I admitted too many 
patients. They had to wait a long time 
before I could treat them, the treatment 
became irregular, and our 
radium had to be divided among so many 
that several patients received too small a 
dose. In this way in 1916 and 1917 31.9 
per cent, and 20.6 per cent, respectively 


were treated with too small doses (less 
than 3000 mgm. element hours in the 
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supply of 
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vagina), whereas the corresponding figure 
for 1918-1920 was 4.1 per cent. 

To the account of my enthusiasm | 
must also put down the repeated removal! 
of tissue during the treatment in 1916. 
Profuse hemorrhage was the result in 
some cases, and here the damage is obvious. 
In other cases an impaired tendency to 
heal or a dissemination of the tumor 
may have been the cause of the unh: apps 
issue. In short, of the 14 patients in 
whom tissue for study was taken three 
times or more, none are alive, and only one 
lived more than a year and a half. 

Regarding this, I think that the cause 
of the worse results in 1916 and 1917 
must be sought in shortcomings of the 
treatment, and thus in circumstances, 
which can be avoided. 

Table will show you that the poor 
results in 1916 and 1917 have not been 
repeated in the subsequent years. In this 
table | have worked out the number of 
symptom-free cases one year, one and 
half years, two, three and four years after 
the commencement of the treatment. 
From these calculations it appears that the 
number of symptom-free cases for 1914, 
1915 and 1918 were: 


TABLE 


After 1 year between 37-5 and 46.3 per cent 


After 1.5 years between 34.6 and 41.5 per cent 
After 2 years between 34.6 and 36.6 per cent 
After 3 years between 30.8 and 32.5 per cent 
After 4 years between 26.9 and 32.5 per cent 
After 5 years between 26.8 and 32.5 per cent 


The corresponding figures for the three 
last years embraced by this report are: 


TABLE VI 

1921, after 2 years, 39.1 per cent 

1920, after 3 years, 30.9 per cent 

1919, alter 4 years, 27.6 per cent 

We find thus that the result of these 
last years Is at present on a par with the 
good results observed at a corresponding 
time in 1914, 1915 and 1918. And the 
result, judged after five years, will prob- 
ably be similar, though surprises, in con- 
sideration of the small yearly number of 
cases treated, might of course occur. 
For this reason we may certainly 


feel 


warranted in considering that the average 
figures of the symptom-free result obtained 
by our method of treatment, judged after a 
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period of five years ought rather to be fixed 
somewhere between 26 and 30 per cent. 

In order to render it possible for any- 
body who desires to draw 
between radiologically treated cases 
and those operated on, I here state the 
course of our operable and borderline cases 
together. 

During 1914 to 
treated altogether 
operable cases, 17 


a comparison 
Our 


IQId 
of these cases (19 
borderline cases Ot 
these 14 (40.5 per cent) were still symptom- 
free after five 
average result Is 


inclusive we 


vears. Here, too, the 
untavorablv influenced 


by the poor results of 1916 and 1917. 
| 


TABLE VII 


In IQI4 


were still sy 


191d, 36 Cases were tre ted; 14 10.5 pe 


mptom-tre¢ Iter 5 
ited: l 
years 


ses were treated; 2 


In IQIQ, 23 
still sy 
In 1920, 


ses were tre I 17.0 pel 

mptom-trec¢ 

10 ¢ } 60.0 pe! cent 
still symptom-fre¢ Iter 3 years 

In 1921, 15 cases 
still sym) 


} 


were treated; 28 (58.2 per 


stom-tree after 2 years. 


Our average result in the radium treat- 
ment of operable and borderline cases, 
which Is 40.5 per cent of the total number 
of these cases, Is at least on a par with the 
results obtained by surgical interference. 

In comparing the results of cases which 
have been operated upon with those radio- 
logically treated but nevertheless operable 
one ought to bear in mind: 

That the result with the radium treat- 


ment is obtained with a very small primar 
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mortality. We have in total lost 6 cases 
of 505, that is 1.9 per cent, through peri- 
tonitis or sepsis. 
That in a 
inoperable 


considerable number of 
IQI4-1918, 30 cases 
out of 181 or 16.6 per cent) clinical healing 
has been secured which has persisted for at 
least five years. 


Cases 


That of the remaining inoperable cases 
technically operable cases are not included) 
nearly 20 per cent on an average, some 
years more than 25 per cent, have still 
been svmptom-free three years after the 
commencement of treatment. 

That in the majority of treated cases, 
even though a complete absence of symp- 
toms has not been secured, a more or less 
lasting improvement has been obtained 
which has been of great importance to the 
patient. 

And that the radiological methed of 
treatment probably still has great possi- 
bilities of further development. 

But, on the other hand, it must be 
emphasized that to ensure a good result 
the radium treatment, as well as the sur- 
gical treatment, requires a strict planning, 
a technique carefully carried out, and a 
fair share of experience. In the hands of 
the inexperienced it is attended with great 
risks without affording any chances of 
obtaining results comparable with those 
that can be obtained by 
treatment. 


the operative 


VALUE OF 


RADIUM AND ROENTGEN RADIATION IN 


THE TREATMENT OF BENIGN UTERINE 
HEMORRHAGE* 


BY 


CHICAGO, 


YLEEDING of benign origin from the 
genito-urinary tract in women may 
be divided into four classes as regards 
treatment with radium and roentgen radia- 
tion. These are fibroids, essential menor- 
rhagia or hemorrhagic metropathy, bleed- 
ing following inflammatory adnexal 
disease, and lastly the pernicious bleeding 
during gestation. The treatment of these 
conditions is well known to all radiologists 
and the results obtained are quite uniform 
where the proper selection of cases is 
made and the proper dosage of either 
radium or roentgen rays is applied. 
Fibroids, generally speaking, are a surgi- 
cal disease; however, under some condi- 
tions they may be treated with good results 
by means of the gamma rays. Small 
fibroids, the size of a grapefruit, should be 
treated with radium; while those the size 
of a first trimester pregnancy respond 
better to roentgen rays or a combination 
of radium and roentgen rays. Myomata 
larger than a first trimester pregnancy, 
should not be treated with radium or 
roentgen rays if surgical interference is pos- 
sible. Diabetes, heart and kidney lesions, 
hypertension, etc., at times prevent surgi- 
cal procedures from being used, and it is 
this class that offers a good field for 
radiology. It must be remembered that 
a full dose of radium applied to the endo- 
metrium, or roentgen rays to the pelvis, 
will usu: alls create a menopause and pre- 
clude any further possibility of pregnancy 
in those who might otherwise desire it. 
However, as these c cases are often sterile, if 
the fibroid is of any size, it is readily seen 
that the question of future pregnancy in 
large tumors will not interfere with the 
desired treatment. Rapidly growing 
fibroids should be dealt with surgically, 
as often degeneration is taking place with 
the possibility of malignant change which 
offers better opportunity for total eradica- 
tion by means of the knife. In young 
women we have been using small doses of 


* Read at the Ninth Annual Meeting, 


HARRY E. 


BUNDY, M.D. 
ILLINOIS 
radium, 300 to 600 milligram element 


hours, repeating if necessary in order to 
preserve the menstrual function. 

The second class, or essential menor- 
rhagias, are those cases where bleeding 
occurs without demonstrable pathology 
In this type radium is of great value, 
| 


giving excellent results in our series and 
others reported in the literature. It has 


been our policy to do a diagnostic curet- 
tage whenever radium has been applied 
intrauterine with an excision of suspicious 
tissue when indicated. In this manner we 
endeavor to discover early carcinoma, 
polyps, etc. All tissue remov ed is examined 
microscopically. 

Regarding the bleeding from adnexal! 
disease, and that occurring during gesta- 
tion, we have found that these cases often 
are intractable to ordinary forms of treat- 


ment, and for the past two years we 
have used roentgen radiation over the 
spleen when other measures have failed. 


The results are good although not every 
case responds. We feel, however, eer 


this method should be borne in mind : 
used as a last resort. 

Foster and Whipple report a rise in 
fibrinogen values after irradiation of intes- 
tinal and thoracic areas and believe that 
any cell injury in the body with or with- 
out an inflammatory reaction causes a 
prompt rise in fibrinogen values. Stephan 
has shown that roentgen radiation over 
the spleen causes this organ to form a 
coagulating ferment, and used this form 
of treatment to hasten coagulation in 
cases of intractable hemorrhage. Nuren- 
berger also reports good results in cases 
of hemorrhage due to tumors of the 
adnexa and hemorrh: age of ovarian origin. 

We have treated 68 myomata in our 
clinic with radium or roentgen radiation, 
and of these 2 were found to have under- 


gone sarcomatous degeneration within 
six months after treatment and were 


One submucous fibroid 


operated upon. 
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but in the 


oligomenor- 


treated surgically; 
remainder amenorrhea 
rhea resulted. The size of the fibroid was 
generally diminished following treatment, 
although in a few this was 
remarkable. 
In our cases of hemorrhagic metropathy 

treated Of these 
developed carcinoma of the fundus late: 
or was overlooked at the time of treatment 
In spite of the fact that the tissue removed 
by a curettage showed no evidence of 
malignancy. There has been one fatality, 
the patient developing a peritonitis follow- 
ing treatment. One case resisted treatment 
and hysterectomy showed a small polyp in 
the fundus. It was necessary to re-treat a 
few cases, 10 cases being radiated twice 
and 4 cases three times. 

As to the treatment by roentgen rad 
tion over the spleen we have adopted this 


Was 


or 


cases not 


we I52 cases. one 


la- 


method in Cases ot bleeding following 
inflammatory adnexal disease and the perni- 
clous bleeding ot gestation. e hav 
treated 22 cases with good results in all but 


4. It Is interesting to note that in all 5 
of bleeding during gestation 
results were perfect. The dose used is 15 
per cent delivered to the spleen, repeat 
in forty-eight hours if the hemorrhage 
persists, giving at this time a two-tl 
erythema skin dose. 
We have adopted the following rules for 
treatment of benign bleeding of the genit 
urinary tract In women: 


cases the 


ed 
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Whenever radium is used intrauterine, 
a thorough diagnostic curettage is done 
and the tissue examined microscopically. 

Pelvic infections contraindicate the use 
of radium. 

Small doses are used whenever possible 
in order to preserve the menstrual cycle. 

[he radium capsule is placed in the 
fundus, not in the internal os, in order not 
to destroy the mucous membrane with 
resulting atresia followed by pyometra, 
hydrometra, etc. 

Uterine bleeding In women at or past the 
menopause Is treated as though malignant. 

In small fibroids myomectomy is prefer- 
able to hysterectomy. Large fibroids or 
those increasing in size rapidly, as well as 


adenomyomata, are considered to be 
surgical. 

Where radium is used in the uterus 
without cessation in the bleeding, we do 


until three six months 


not re-treat to 
have elapsed. 
The dose of radium varies from 300 


hours In young women 
element hours in older 
suflicient to stop the 


milligram element 
to 1200 milligram 
women, which 
excessive bleeding. 


IS 


The only symptom indicating the use 
of radium or roentgen radiation in or 
over the uterus In benign conditions 1s 


hemorrhage. 

Radiation over the spleen is used when 
other measures for the control of hemor- 
rhage have failed. 
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A. WEATHERWAX, 


PROGRESS IN THE 
UF thir 


history ol the roentg renologic 


diagnosis of cholecystic disease has 
been marked by an orderly but slow succes- 
sion ot events. 

For ‘ars atter vhen Beck 

or many vears alter Igoo, When bec 
discovered the oallst yne, all 
effort was confined to the detection of 
such shadows. Soon it was learned that 


shade Ww ot a 


only stones containing lime were demon- 
strable, and the less the amount of lime 
the greater was the difficulty of finding 
them with the roentgen ray. Only a small 
proporti yn of stones could be dep ted, 
for apparatus was imperfect, long ex- 
I and definition was 
poor. Chis condition of affairs continued 
with little change for more than a decade. 

Meantime, apparatus had been slowly 
improved, helpful accessories had been 
brought out, and skill was increasing. 
Greater activity was now directed to the 
technical minutiae of roentgenography, 
and the roentgenograms were studied 
more intensively. 
efliciency ensued. Less lime was necessary 
to make stones demonstrable. Even those 
with a thin laver of calcitum on their 
surface only, were sometimes discoverable. 
Inspection of the plates or films became a 
delicate procedure. Subtle judgment was 
needed to distinguish between faint, ill- 
defined shadows of stones and other \ ague 
shadows rather constantly present in the 
right upper quadrant. Controversies, some- 
times heated but Pickwickian, were in- 
dulged in as to the length to which this 
refined interpretation could safely be 
carried, the conscious or unconscious influ- 
ence of the clinical history, and the 
practical value of the examination. 

With the accepted supertechnique and 
superinterpretation it became ine 
occasionally to reveal the shadow of the 
gall-bladder itself, although identification 
of the shadow often depended too greatly 
on the patience, skill and courage of the 


posures were requl red, 


An increase of diagnostic 


ROENTGENOLOGIC 
GALL- 


| 
RIALS 


EXAMINATION 
BLADDER 


examiner. It was assumed that anv gall- 
bladder which cast a shadow was dise ased, 
and simple roentgenography rec¢ 


impetus. 
1; 


ved new 
However, nan\ 


liseased gall-bladders were still invisible. 
Finally, it was established that under 
favorable 


( 


circumstances a normal gall- 
bladder could be depicted on the film. 
While a very large or very dense shadow of 
the gall-bladder could reasonably be 
regarded as indicating disease, it was 
hazardous to attach diagnostic significance 
to a shadow of normal size and faint 
density. 

Attention was then 
indirect 
disease, 


turned to the 


manifestations of cholecystic 
namely, deformity of the duo- 
denum or hepatic flexure by adhesions, 
drawing of the pylorus upward and to the 
right, gastrospasm, and of 
the duodenal bulb or gastric antrum by the 
gall-bladder. From observation it became 
fairly certain that while these secondary 
signs were discoverable in some cases 
of disease of the gall-bladder, they were 
also seen in cases in which no disease of 
the gall-bladder could be found. 

Thus, at the beginning of 
surve\ 


1924 the 
was disappointing. There were 
three bases for diagnosis; shadows of 
gallstones, a shadow of the gall-bladder, 
and secondary manifestations in the stom- 
ach or bowel. It was the general experience 
that not more than half the stones cast 
shadows. Other phenomena were incon- 
stant and unreliable. To elicit these bases 
entailed exacting technique and equally 
exacting interpretation. It is not surpris- 
ing, therefore, that the results varied 
widely, and that few examiners could 
clam high percentage of correct 
diagnoses. 

Most disconcerting of all was the fact 
that pathologists had found disease of the 
gall-bladder to exist in virtually all persons 
beyond the age of thirty. In many instances 
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the abnormality could be revealed onl) 
by the microscope, but clinical and surgical 
experience had shown that minimal 
changes of this sort were sometimes capable 
of producing annoying symptoms. That 
the roentgen ray could demonstrate purely 
microscopic lesions directly was patently 
impossible. Moreover, doubt was cast on 
the statistics of roentgenologic diagnosis, 
since an affirmative diagnosis on any basis 
could be confirmed by cholecystectomy 
and microscopic examination. 

So discouraging was the outlook that 
many roentgenologists contented them- 
selves with the demonstration of gallstones 
when the shadows were definite, and with 
the roentgenologic exclusion of gastro- 
intestinal and renal disease. Regardless 
of what a few roentgenologists might be 
able to do, the roentgenologic diagnosis 
was not generally held in high esteem. 
Here the accomplishments of the roentgen 
ray suffered by comparison with its 
advances in other directions. Yet progress 
had been made. Nothing could be erased 


from the record without some loss. While 
the gain was small, it was a gain. Most 


importantly, 
view. 

An attempt to name those who con- 
tributed substantially to this slow but 
advancing history means the inevitable 
omission of some one who gave conspicu- 
ous service. At the moment It is most easy 


the goal had been kept in 


to recall Pfahler, Cole, Case, George, 
Roberts, and Kirklin of this country, 
Knox, of England, and the late Neil 


Macleod, in Shanghai. Distinction among 
them is perhaps futile also, but no small 
share of credit may be awarded to George, 
whose energetic persistence in this field 
maintained interest and hope. His book, 
written with Leonard, was a strong stimu- 
lus to more strenuous endeavor and 
creater excellence. 

Meanwhile, certain pharmacologic 
studies had been conducted which were 
destined later to influence the roentgeno- 
logic diagnosis of cholecystic disease, al- 
though such a relation was not apparent 
at the time. In 1909 Abel and Rowntree, 
experimenting with phthaleins and their 
derivatives, proved that phenoltetra- 
chlorphthalein, when given subcutaneously, 


Editorials 


was excreted in the bile only. Subsequently, 
Rowntree introduced this into clinical 
medicine as a test for hepatic function. 
Another pertinent step was taken in 1923, 
when Rowntree and his associates demon- 
strated that roentgenography of the uri- 
nary tract was feasible during the excretion 
of sodium  iodid, which had _ been 
administered intravenously or by mouth. 
Early last year Graham and Cole 
reported that the sodium salt of tetra- 
bromphenolphthalein, when given intra- 
venously, was excreted in the bile and being 
opaque to roentgen rays, produced an 
unmistakable shadow of the gall-bladder. 
This discovery promised a new epoch in 
the diagnosis. Its il principle, 
that of visualizing a hollow viscus by 
filling it with op: ique mate rials, had been 
well tested in the examination of the 
digestive and urinary tracts. The possi- 
bilities of the new method of examining 
the gall-bladder aroused keen interest. 
For the first time an opportunity 
offered to make roentgenologic diagnoses 
consistently on a purely objective basis. 
During the last few months several! 
hundred patients have been examined by 
Graham and others, and the results seem 
to have fulfilled expectations. Gallstones 
which could not be revealed by simple 
roentgenography have usually either pro- 
duced a mottling of the shadow, or whol!) 
excluded the dye from the ; lder 
very high percentage of all diseased gall- 
bladders have given abnormal responses 
to the test. Thus far it would appear that 
the most common and most reliable sign 
of disease is failure of the gall-bladder to 
fill with the dye. Minor eccentricities of 
filling and emptying probably also have 
significance which will be learned in time. 
By revealing disordered function these 
lesser signs offer the hope of disclosing the 
gall-bladder with minute pathologic 
changes, which has presented the most 
difficult diagnostic problem. 
Notwithstanding the bright prospect, 
many obstacles are yet to be overcome. 
The dye in present use has certain disad- 
vantages. Most serious of these is its 
toxicity. The required dose has too scant 
a margin of safety. Reactions, sometimes 
severe, occur too often. Contraindications 


Was 
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to the use of the dye are numerous, thus 
impairing its practical efficiency. Intra- 
venous administration of any drug is not 
a trivial matter, and is a handicap to 
routine employment of this dye. Because 


of these objectionable features, tew 
examiners have suspended use of the 
method. 

However, the drawbacks are surely not 
insurmountable. Given a non-toxic agent, 


and, if possible, one which does not require 
intravenous administration, the roentgeno- 
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logic diagnosis of cholec ystic disease should 
become practicable and highly dependable 
as a routine. A millenium of diagnostic 
simplicity and perfection is not to be 
expected. As diagnosis approaches accu- 
racy it becomes increasingly complex ‘and 
difficult, for the law of diminishing returns 
operates here as elsewhere. 

No one may pretend to foresee the ulti- 
mate outcome, but cholecystography now 
looms large on the horizon. 


RUSSELI 


D. CARMAN. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this column solicited promptly after the events to which they refer. 


MEETING OF THE 
ROENTGEN RAY 
JANUARY 


— Eastern Section met this vear as 
usual at Chalfonte-Haddon Hall with 
an attendance of over two hundred. The 
sessions were presided over by Dr. Charles 
Eastmond, president of the Section, with 
Dr. Fred M. Hodges as secretary. 

At the opening session Dr. Hugh Young 
gave an unusually interesting and Instruc- 
tive address on “The Relation of Roent- 
genology to Urology, with Demonstration 
of Methods,” during which he showed how 
the spectacular advances in urology during 
the past decade have been largely depend- 
ent upon the assistance of the roentgen 
ray. Dr. Young exhibited the table devised 
by him for combined urologic and roent- 
genologic examination. Such a table, with 
its admirable facilities for urologic examin- 
ation and instrumentation and Its arrange- 
ments for roentgenologic examination in any 
desired position, with tts movable Potter- 
Bucky diaphragm, must become a standard 
part of the equipment of everyone doing 
roentgenology of the urinary tract. Many 
lantern slides of interesting pathologic 
conditions were shown by Dr. Young and 


also by Dr. Nathaniel P. Rathbun of 
Brooklyn, who discussed Dr. Young’s 


paper. Another paper, presented at a later 
time on the program, by Dr. Douglas J. 
Roberts of Hartford, Conn., on “Ureteral 
Variations with Associated Kidney 
Changes,” served to emphasize many of the 
points brought out by Dr. Young, and to 
illustrate the great variety of anomalies 
and pathologic conditions which may be 
demonstrated by roentgenologic examin- 
ation of the urinary tract. 

Another invited guest of the society, 
Mr. George W. Whiteside, delivered an 
address at the closing session on “‘ Protec- 
tion of the Roentgenologist against the 
Law Hazard in Roentgen-ray Therapy.” 


EASTERN SECTION AMERICAN 
SOCIE 


TY, ATLANTIC CITY 
22-24, 1925 
As most roentgenologists know, Mr. White- 
side has had unusual experience in the 
protection of physicians against suits for 
malpractice and his address on this vitally 
interesting subject was very instructive. 
It will be published in full in an 
issue of the Journal. 

Among other papers presented during 
the meeting there were some of special note 
in that they reported findings or methods 
that are new. Dr. H. H. Hazen presented 
a new method for determining roentgen- 
ray dosage, his standard being the epilating 
dose in mice. Dr. Thomas R. Healy 
reported 47 cases of non-traumatic hernia 
of the stomach through the esophageal! 
opening. This lesion has, of course, been 
observed before but its frequency as indi- 
cated by the number of cases reported by 
Dr. Healy has evidently not been suffi- 
ciently emphasized. Dr. H. A. Goalwin, of 
New York City, described method for 
the precise measurement of the optic 
canals, seemingly much more exact than 
the methods described originally by L. E. 
White of Boston. Dr. A. H. Pirte showed an 
illuminating device which enables one to 
exhibit roentgen films in very rapid suc- 
cession, and Dr. Pfahler described 
device for drying films and a method of 
combining the Holfelder field selectors 
with the Schmitz radium isodosis rings in 
treatment of uterine carcinoma. 

There were many other papers of 
value and interest which cannot be 
mentioned here but which will be pub- 
lished in the Journal during the next few 
months. 

Officers of the section elected for the 
ensuing year are as follows: Dr. Ralph D. 
Leonard, President; Dr. Howard E. Ash- 
bury, Vice-President; Dr. Fred M. Hodges, 
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By rail, coacl 


Oxtore 


Dues. 
Wed., 


sth: ncne 


Chur., July oth: 
tes the Trossachs to Edinburgl 
Fri., July roth: In Edinburg! dight-se¢ 


ound the city. 


Sat., July 


11th: Rail to 
B. & N. steamer. 
e, Sun., July 12th: Arrive Bergen P. M 
Mon., July 13th: Rail to Christiania. 
14th and Wed., July 151 iF 


ng Tues., July Christi 
Thur., July 16th: Rail to Stockholn 

> Fri., July 17th to Mon., July 20th: In Stockholm. 
lues., July 21st: Via Gota nal to G 

n Wed., July 22nd: On: Canal steamer 


tic Chur., July 23rd: Arrive Gothenburg 


Ss Fri., July 24th: In Gothenburg 
iSS Sat., Julv 25th: Rail to Copenhager 
ain Sun., July 26th: In Copenhagen 


Mon., July 27th: Rail to Hamburg 
July 28th: To Bremen and 
by S. S. “‘Republic” (18,022 tons 


Newcastle embark 
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Lond n, Oxtord, Manchester, G oO the | chs, 
Edinburg! d P 
re. $630 va) 
te Sat June 2otl Sail from Ne \ ) ted ot es 


Wed., July &th To Glass 
Tt , July oth By rail, co cl o he 
Dros chs to Edinburg! 
( FY July roth: In Edinb S drive 
t the city 
Sat., July rith: Rail vi e London 
é S July 12th: Via Dover and ¢ to P 
Ju 1 3t! to Wed.. J Sti Ir pP Sight- 
¢ ce ng on two days, v iting the clit nd Vers es). 
| , Jul I7tn: Rail to Cherbo r New 
York by S. S. “‘ President H ding’”’ 4.127 tons). 
[he rate of $630.00 tor the bove tou ( des an 
* nce of $150.00 for outv d ti -Alt tic passage 
ylus $5.00 war tax by “‘America,”’ and $23 S- 
ge by “President Hardu ’ together wit st class 
[ tickets and accommodatior t dil rst class 
tels iding for bed dp n 
yreakfast throughout. 
the sightseeing is ddi- 


-seeing 


through 


arive 


on 


ork 


— 
| 
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The rate of $669.00 for the above tour include an 
allowance of $300.00 for trans-Atlantic passages by S. S. 
““America”’ and “Republic” plus $5.00 war tax, to- 
together with first class rail tickets and accommodations 
at ordinary first class hotels providing for bed in two- 
bedded room and plain breakfast throughout. 

For sightseeing as outlined there will be an additional! 
cost of $23.00 each person. 


Application blanks will be sent upon 
request to Thos. Cook & Son, 585 Fifth 
Avenue, New York City. 

The following memorandum of arrange- 
ments has been received from Dr. Robert 
Knox, chairman of the Organising 
Committee. 


The Organising Committee has pleasure in announc- 
ing that it has been decided to hold a Congress of 
Radiology in London in July, 1925. The arrangements 
are being made jointly by the Electro-therapeutic 
Section of the Royal Society of Medicine, the Roentgen 
Society, and the British Institute of Radiology. 

The Congress will be of an International characte 
inasmuch as Radiologists from every country aré 
invited to take part. Its objects are to bring togethe 
Radiologists from all parts of the World 
subjects of interest, and to secure the 
comprehensive International 
establishment of a full 


to discuss 
formation of a 
Committee the 
Inte rnational Congress to be 
held at stated intervals in different countries. It is 
hoped that at this London Congress arrangements 
will be made for the First Inte rm: itional Congress, and 
that the date, and the country in which it will be held, 
will be decided upon by the International Committee. 

Electro-the rapeutics and allied subjects will be 
included in the scope of the Congress. 


SOCIETIES 

Radiological and Electro-therapeutic Societies are 
invited to send approved representatives who shall be 
eligible to serve on the International Committee. Socie- 
ties are requested to bring the Congress to the notice of 
their members and to secure the attendance of as 
many as possible. 

EXHIBITIONS 

In connection with the Congress there will be an 
Exhibition of Radiological and Electrical apparatus 
The exhibition will be open during the four days of 
the Congress, and there will be an official visit to the 
exhibition. Firms wishing to exhibit should apply for 
particulars. 

There will also be an Exhibition of Radiograms in 
which Dental Radiograms will! be included. 


DATES 

Meeting of the Congress will 
place on the morning of Wednesday, July Ist, 
and the other sessions will extend over that and the 
following days, ending on Saturday, July 4th. In the 
following week arrangements will be made for visits to 
other centres of interest. 

On the evening of Tuesday, June 30th, a reception 
will be held so that De legates and Members may have 


an opportunity of meeting before the opening of the 
Congress. 


The ope ning 


take 


1925, 


PAPERS 
All papers intended to be read at the Congress must 
be sent to the Secretary General, at the British Insti- 
tute of Radiology, not later than May ist, accom- 
panied by a short abstract. It is particularly desirable 


Society Proceedings, Correspondence and News Items 


that papers should, wherever possible, be 
a recogr nised Society of which the author is a member. 
All papers and abstracts must be typewritten or printed, 
and English translations will be much appreciated. 

Authors will be notified of acceptance or otherwis« 
of their papers as soon as possible after their receipt 

Each paper read at the Congress will be in the 
language selected by the author. 

It is intended to publish Papers read at the Congr 
in the British Journal of Radiology. 


approved | 


MEMBERSHIP 
It is hoped that all who wish to attend the Congre 
will signify their intention as soon as possible so tl 
some estimate may be made of the numbers attending. 
The fee for Membership of the Congress will be 


two guineas (£2 2 0). 
TRAVEL AND ACCOMMODATION 
Arrangements are being made through an agency for 


facilities and hotel accommodation. P 
ticulars will be sent on application to the Secretaris 
Further particulars will be announced in due course, 


travelling 


and the fullest possible information will be give: 
those applying. Correspondence and suggestion 
any matter in connection with the Congress are « 


illy invited. 
ADDRESS 
The house of the British Institute ot 
will be used as the administrative centre for the Con- 
An information Bureau with interpreters will b 
provided. 
All communication should be 


gress. 


addressed to: 
INTERNATIONAL CONGRESS 
OF RADIOLOGY 

Britisu INsTITUTE OF RADIOLOGY, 

32 Welbeck Stree t, London, W 
32, LoNpon, W.1 

January, 1925. 

Telephone: Mayfair 3273. 

Telegraphic Address: Britology, Wesdo, London. 

Cable Address: Britology, London. 


MEETINGS OF THE ROENTGEN 
SOCIETIES 
We contemplate the publication of a list 
of roentgen society meetings such as that 
below, in each issue of the Journal, grad- 
ually adding other home and _ foreign 
societies as the information reaches us. 
Secretaries of societies not here listed 
requested to send the necessary information 
to the editor. 
New York Roentgen Society 
Secretary, Dr. Eugene V. Powell, 2 


Meets monthly on second Monday, 
Academy of Medicine. 


THe SECRETARIES, 


c/o Tut 


The Canadian Radiological Society 


Montreal. 
June 15-109, 1925. 


Secretary, Dr. E. C. Brooks, 
Annual meeting, Regina, Sask., 
Roentgen Ray Society of Central Pennsylvania 

Secretary, Dr. W. E. Reiley, Clearfield, P 


enna. 


Two meetings a year, April and October. 


The New England Roentgen Ray Society 

Secretary, Dr. Frank E. Wheatley, 520 Beacon 
St Boston, Mass. 
Meets monthly on_ third 


Friday, Boston Medical 


Library. 
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Philadelphia Roentgen Ray Society 
Secretary, Dr. Eugene Pendergrass, University 
Pennsylvania, Philadelphia. 
Meets monthly on first 
sylvania Hospital. 


Thursday evening, Penn- 


( chicago Roe ntgen Soc iety 


Secretary, Dr. Edward S. Blaine, 2005 S. Wabash Ave. 


Meets monthly on second Friday from October to 
May except during month of December at Virginia 


Hotel. Dinner at 6 P.M., scientific session at 8 P.M. 


The Societa Italiana di R idiologia Medica, founded 
in October, 1913, gathered practically all the specialists 


of radiology in Italy. Five congresses have already 
been held by this Soc ety Milan, 1916, Ge no IQIQ, 
Rome, 1920, Bologna, 1922, Palarme, 1923. The next 
congress will take place at Trieste in the spring of 
IQ25 the exact date not yet received . ind Pro- 
fessor Gortan will be the president. Actually the 
president ol the SOC ieta It iliana di R idiologia Medic i 


is Professor Bertolotti, Turin, and Professor Ponsio, 
Turin, is the secretary-treasurer. The “La Radiologia 
Medic i’ is the ofhicial organ of the Societ nd is 
published monthly. 


To the Editor, 
American Journal of Roentgenology and 
Radium Therapy. 

The accompanying roentgenograms are 
taken of both feet of the same patient. 
The left side is normal, but on the right 
side there appear to be three 


separate 
ossicles behind the posterior extremity ol 
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FOGGING OF ROENT- 
GEN FILMS 


RADIUM 


In a recent communication from Mr. M. 
B. Hodgson, Manager of the Medical 
Division of the Eastman Kodak Company, 
request is made to reprint an article by 
Dr. Pfahler on page 380 of the December 
number of the Journal entitled “A Safety 
Device for the Care of Radium Contained 
in Needles and Capsules.”” Mr. Hodgson 
states, “There has been widespread 
damage to x-ray films by radium fogging 
and I believe that if this angle is called to 
the attention of roentgenologists using 
radium, it would be of considerable 


benefit.” 
the astragalo-calcaneal joint, much in 


the position of the frequently occurring 
os trigonum. 
Since multiple ossicles in this region 
do not appear to have been described, a 
record of this abnormality might be of 
H. FLECKER. 


interest. 
Melbourne, Australia. 


Multiple ossa trigona. 


> ¥ 
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DEPARTMENT OF TECHNIQUE 


Department Editor: Davip R. Bowen, M.D., Pennsylvania Hospital, Philadelphia, Pa. 


In this department will be published from time to time, as material is available, suggestions for improvement in technique. 


A T-A-GLANCE 


TRUDEAU, 


Qo many articles have been written in 
~) the past on exposure technique that it 
might seem unnecessary at this date to 
suggest anything new in the way of an 
exposure table. However, the author has 
found the accompanying table of so much 
value, that it 1s offered not as something 
radically new, but as a working guide, 
which has been in use for seven years and 
is built upon actual results in each instance. 

A word of explanation may be permitted 
as a preliminary. If a 


given object ts 
roentgenographed at successive times 
under identical conditions the resulting 
films should be the same. Upon this 


theory the enclosed table is constructed. 
To reproduce these identical conditions, 
or constants, is therefore a matter of 
extreme importance. However, there are 
some factors over which an operator does 
not have complete control. For instance, 
we have noted that two transformers of 
different makes of the modern type operat- 
ing under apparently identical conditions 
(carefully checked) will show perceptible 
differences in the resulting films, a possible 
explanation being that the transformers 


are constructed differently and in one 
there may be an internal lag causing in 
short exposures an appreciable effect. 


There is another variable that is particu- 
larly difficult to calculate. The same 
depth or thickness of tissue in a child 
may not have the same absorptive coefli- 
cient as that of an adult, for the reason 
that the child’s tissues are more delicate, 
and with the same exposure the resulting 


films would be definitely denser, also in 


adults’ chests the lung or air depth may 
have a different ratio for the same depths 
of chests as may be present in emphysema; 
this ratio of air or lung depth to chest 
depth may also vary in normal individuals. 
reasonable 


Nevertheless we can make 


EXPOSURE 


me 


CHART 
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NEW YORK 


allowances in many instances that work 
out very satisfactorily. With these and 
possibly other shortcomings ever present 
in operating with 
have attempted 

for all parts of the body using but 
variable, “the time,” this being decided 
according to the thickness or dept h of the 
part to be roentgenographed. In the table 
it is to be noted that * and ** indicate some 
deviation in technique. However these 
deviations should not be looked upon as 
variables, as once decided upon they are 
not altered or varied for different depths 
of tissues.! In other words, after having 
decided that diaphragm and double screens 
give good results for heavy parts, the 
cease to be variables and only their time 
factors have to be considered. This is well 
demonstrated in the spinal work where 
the Potter-Bucky diaphragm gives excel- 
lent results, the only variable under these 
conditions being the time. As another 
illustration, it is not to be inferred that in 
chest work direct films are superior to 
those taken with double screens. In fact, 
with heavy patients the screen film is 
decidedly better, having more brilliancy 
and is probably prefer: able from a diagnos- 
tic point of view. So if one preters screen 
work, the screen is eliminated as a variable, 
but if chest work is done alternately with 
the direct method and by the use of 
screens, another variable, the screen factor, 
has always to be considered. Different 
films also differ in ratio as to use with and 
without intensifying screens. 

Some positions that have to be assumed 
in taking different parts of the body have 
not been taken care of in the accompanying 
chart, namely, exposures for the mastoids, 
oblique exposures of the hip, exposure for 


a given technique we 
to tabulate exposures 


one 


lapnhragr work the 


In Pott 
Lin, Potter-Bucky. d 
ter-Bucky 


At-a-Glance 


the Bowen pr sition of the head from above 
down, oblique position of the shoulder, 
lateral position of the chest for lung 

for the reason that the exposures for thes 
positions can very easily be calculated, 
based upon the standard position of the 


above mentioned parts and figured accord- 
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PHOTOGRAPHIC MATERIALS. 
n Super Speed X-ray 
Film 
" Extra Fast Dental Filn 
" X-ray Deve Powd- £ 
ers 
DEVELOPI? CONSTANTS 
Temperature 65° F 
Time 5 mi es (incre e AIL 10 
in proport t e ar AT I 
use of solut E) 
Fic 
ing to the depth of the part penetrated. 
It is not the intention of the author to offer 
the accompanying table as the only one 


that will produce good results, but merely 
as a general guide, using standards which 
produce satisfactory results, and which 
are capable of reduplication within reason- 
able limits, also having the advantage that 
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very little calculation Is necessary once 

the various standards have been adopted. 

The reason for noting a given make of 


films and developer, also the type of tube 
used, 


IS because all the exposures were 
determined under those conditions. The 
exposures are written below the line in 
x ART 
3 
Q 2 4 6 a 
\ 50% Tran aS 
= 
on 
4 } 8 2 2 * 
\ lA i 4 
\. 24 25 26 
26 3. 344 
(i213 14 6 x. 
4 26 26 30 
s 2 33 
Same As NE 
» * 
+ ‘ 
| 
5 
6 4 
13 & 
as 
seconds and tenths of seconds; the 


above the 


depth or thickness of the part 
line, except in the case of teeth where 
the exposures are calculated on the weight. 


The accompanying 


possible 
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A RADIUM SPOOL FOR TREATING CARCINOMA OF THE 
CERVIX 


BY CHAS. L. MARTIN, M.D., 


DALLAS, 


N observing our cases of carcinoma 
of the cervix over a period of several 


years we were struck with the frequency of 


broad ligament extension which continued 
to grow and cause symptoms after all 
vaginal evidence of the disease had van- 
ished. Bailey has called attention to the 
fact that only small doses of unprotected 
radium can be used in the vagina if blad- 
der and rectal injury ts to be avoided. 
However, the vaginal vaults offer the most 
favorable site for radium that is to be used 
in treating the broad ligaments. Bailey 


7 Lead Plate 

| 

| Y 4 Aluminurn 

| 7 

\F 

Brass Capsule 
S WY 

ley 

A Podium Needle 

| Z 

| 


Fic. 1. Vertical cross section of “spool”? assembled and 
ready for use. 


has devised the “bomb” which utilizes 
large amounts of radium emanation and 
directs a comparatively limited cone of 
rays into the sides of the pelvis. This 
ingenious device protects the bladder and 
rectum from injury and should produce 
retrogression in the malignant tissue to- 
wards which it can be directed, although 
it would seem to us that its weight might 
make the accurate direction of the cone of 
rays somewhat difficult. 

Since we do not have large amounts of 


radium element, or emanation avail- 


AND 


JAMES M. MARTIN, M.D. 


rTEXAS 


able, we have devised a “spool” for the 
treatment of the broad ligaments. It was 
our desire to construct an applicator which 
required a relatively small amount of 
radium but was so designed that it might 
remain in place comfortably for a long 
period of time. Since a small amount of 
radium was available we wished to make 
use of the maximum amount of radiant 
energy rather than a single cone of rays, 
and also to distribute this 


Fic. 2. Photograph of two “spools” partially assembl 
showing the flexibility of the apparatus. 


energy as 


| 


evenly as possible over all of the structure 
passing out laterally from the cervix. 

A vertical cross section of the “spool”’ 
is shown in Figure 1. The needles are of 


the small type and each contains 6.25 
mg. of radium. The two compartments in 


the brass capsule prevent the needles from 
falling together and produce a cross fire 
of the structures near the center of the 
“spool.” Twenty-five mg. silver capsules 
could be placed in these compartments. 
The brass capsule as well as the protective 
lead plates in the ends of the “spool” are 
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A Radium Spool for Treating Carcinoma of the Cervix 5 


completely surrounded by aluminum and 
this makes unnecessary the use of a rubber 
covering. The capsule may be 
removed from the aluminum spool and 
used for direct insertion into the uterus 
or cervical canal and the needles may be 
removed from the capsule and _ inserted 
directly into malignant tissue when this is 
deemed necessary. Photographs of two 
spools partially assembled 
Figure 2. 


brass 


are show n in 


Fic. 3. A vertic | section ol the tea 
relationship of the 


One of the spools is shown in position in 
Figure 3. On first thought the 
may appear to be too long but it ts desir- 
able to push the bladder and rectum away 
from the radium as far as possible and also 
to spread out the lymphatics of the broad 
ligament along the side of the barrel of 
the “spool” so that they may be evenly 
irradiated. We use two of these devices, 
placing one on either side of the cervical 
mass. It sometimes requires considerable 
patience to place them correctly, but they 
do not produce discomfort and we have 


‘ 
SDOO! 
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not observed any evidence of treatment 
sickness during their use. An ample gauze 
pack holds them upright and also takes 
care of any hemorrhage resulting from 
their insertion. 

By referring to Figure 3, it may be seen 
that more than half of the available radiant 
energy is being directed either into the 
primary tumor or into the broad ligament, 
whereas the direct rays coming from the 
ends of the capsule are partially blocked 


velvis cut slightly off center so as to show the 
spool 


nph channels of the broad | 


iments. 


by the lead plates so that the bladder and 
rectum receive protection. 
It might seem necessary to use more pro- 
tection in the spool ends but the fact that 
the ray intensity from the end of a capsule 
is considerably less than from the sides 
makes the needed protection somewhat 
less than might at first seem necessary. 
In certain cases the new growth fills 
all of the upper vagina. Under these 
circumstances the two spools are placed 
upright side by side against the 
plasm and on the next day 


considerable 


neo- 
a capsule 


| 
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containing the eight needles is placed in 
the cervical canal. After the 
recedes it is possible to place the spools 
in the vaults. 

The upper vagina is sometimes so con- 
tracted either from the malignant invasion 
or previous treatment that there is not 
enough room in it for the “spools.” A 
shorter set is being constructed for such 
cases. These “spools” will contain brass 


tumor 


A Radium Spool for Treating Carcinoma of the Cervix 


capsules with single compartments large 
enough to contain four needles. 

The device that we have described is, of 
course, not applicable to all cases, but it 
has often proven satisfactory when used 
in connection with radium in the cervical! 
canal and deep roentgen therapy. It has 
seemed less hazardous to push the roent- 
gen-ray attack when the vaginal applica- 
tions have been made in this way. 


BOOK REVIEWS 


Books Received Are Acknowledged under Heading: 


Books Received. This must be regarded as a sufficient return for 


tbe courtesy of the sender. Selections will be made for review in the interests of our readers and as space permits. 


\-RAYS AND X-RAY AppaARATUS. An Elemen- 
tarv Course. By John kK. Robertson, Associ- 
ate Professor of Physics, Queen's University, 
Kingston, Canada. Cl 
112 illustrations. New 
millan Co.., 1924. 


lhe problem of medical educators Iisa partic- 


ularly difficult one. Medical science is becom- 


ing more and ication of the WS 


vet in the process ol 


usually IS 


more an app 
of physics and chemistry, 
medical training there a rather 
gap ol time between the training 
fundamental 
How IS the harassed 


sciences and ther applications. 
medical student to over- 


How shall the medic 
educator plan courses intelligently 


come this handicap? 


ciently ? The problem IS perennial al the 
solution still far off. 

Neither roentgenologists nor even physicists 
can be expected to be familiar with the detailed 


construction of the various preces of apparatus 
comprising the modern 


mentarium., 


roentgenologist’s rma- 
That is distinctly 
But the 


the field of the 


electrical engineer. intellige nt opera- 


tion of the apparatus clearly demands n 
understanding of the bask principles involved 
in the instrument used. The application of 
any branch of science cannot be successfully 


taught or understood without a 
fundamental principles. 


Knowledge ol 


Dr. Robertson in constructing this treatise 
has kept these considerations in mind and has 
produced a worth while work. It ts intended as 
a basis of instruction 


roentgenology in medical schools and hospitals, 
‘lementary knowledge 
in the reader. Brief but adequate description 
is given of all the essentials of the interrupter- 
less transformer, the 
of roentgen rays, the 


and assumes but a very 


induction coil, the origin 
gas bulb, the Coolidge 
tube, the penetrating effect of roentgen 1 
the nature of roentgen rays, the measurement 
of wave length, roentgen rays 
dosage, dosage by ionization, and deep therapy. 
An aspect that will appeal to the student ts 
the wealth of explanatory diagrams. To the 
reviewer these constitute a most Important 
part of the work. Dr. Robertson has mat 
to keep at a minimum the half tone illustra- 
tions from manufacturers’ catalogues which are 


secondary 


raged 


rarely reproduced clearly and which possess a 
low instructional value. 


n the physical side of 


The text contains numerous illustrative 
numerical examples; and it would seem that 
although the beginner might not welcome it the 
inclusion of a few probl ms at the end of each 
chapter would be of great value to the thought- 


ful student. 


successfully 


his elementary text should 
purpose. The beginner will find the 


fulfill its 


presentation beset with comparatively few 
difficulties and the subtle infiltration of the 
radio into modern life will at least have made 


the reader receptive to the principles outlined 
if he not 


In them. 


grounded 
BARNETT COHEN. 


has already become well 


AMERICAN ANNUAL OF PHOTOGRAPHY, 1925. 
Volume xxxix, Edited by Percy Y. Howe. 
Paper. Price, $1.75. Cloth. Price, 92.50. 
New York: The American 


Annual ol 
Photography, Inc POZA. 


\ camera in the hands of the aver ige person 
produces pictures which rarely do credit to 
the operator, subject or manufacturer. 

lo those who aspire to photogr iph 
worth the effort 
equal to the American 
and in 


ic results 
there is no guide 


Photographic Annual. 


which are 


the 1925 edition the comprehensive 

articles on every day photography are espe- 
cially noteworthy. 

Even a superficial survey of the many 


illustrations must stimulate 
admiration if not 


charming 
reader to 


the 
emulation. 


\ DescripTivE ATLAS OF RADIOGRAPHS OF 
rHE BoNES AND Joints. By A. P. Bert- 
wistle, M.B., Ch.B. Leeds, Resident Sur- 
sical Officer, General Infirmary, at Leeds. 
Cloth. Price. Pp. 198, with 299 
illustrations. New York: William Wood and 


Company, 1924. 


>4.00. 


lhe use of silhouette roentgenograms Is very 
effective, giving prints which more 
approach the original roentgenograms 


nearly 


The parts on normal bones and epiphyses, 
fractures, diseases of bones, injuries, and 
diseases of joints, and congenital deformities 
are well and completely illustrated. 

The legend is entirely in English, is com- 
plete and arranged on the page facing the 
illustrations. 

The book can be especially recommended for 


students and practitioners. 
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INTERNATIONAL ABSTRACTS OF ROENTGEN 
AND RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 


DUNHAM, KENNON, AND Norton, VERA. 
Observations of annular shadows and cavi- 
ties at the Cincinnati Tuberculosis Sanator- 


ium. Am. Rev. Tuberc., Balt., November, 
1924, X, 306-318. 
It is important to differentiate between 


annular shadows caused by localized air 
pockets or pleural changes and annular shadows 
due to cavities, because thin walled cavities 
indicate a very grave prognosis and necessitate 
application of pneumothorax. 

In 67 cases, 23 showed annular shadows 
which were proved by pneumothorax to be 
cavities; 32 were annular shadows proved to 


be due to cavity by roentgen-ray studies 
extending over a long time. In all of the 67 


cases the sputum positive for tubercle 
bacilli and all but 4 had one or more annular 
shadows on the roentgen-ray plate. The shadow 
consisted of an area of decreased density sur- 
rounded by an area of increased density. All 
the lesions in the lower lobes were confined to 
the upper third of the lobe. It is concluded that 
most annular shadows are due to cavity and 
that most of the latter have thin walls. Such 
thin walled cavities are a serious menace to the 
life of the patient. The best means of diagnosing 
them is by inducing pneumothorax. This pro- 
cedure also has the advantage of being the 
treatment of choice. 


was 


Diverticulum of the 
the cardia. Klin. Webnscbr., 
il, 1619-1621. 


FLEISCHNER, FELIX. 
stomach near 
Sept. 2, 1924, 
A report is given of 2 cases observed roent- 

genologically and confirmed anatomically. 

[hey compare in characteristics with some 

descriptions found in the literature and appear 

to constitute a special group. They are charac- 
terized roentgenologically by the following 
features, and may thus be differentiated from 
perforating ulcer or tumor crater. They appear 
to lie about 2 to 3 fingers above the cardiac 
end of the stomach at the small curvature or 
somewhat dorsal to it. The sizes observed up 
to the present are from the size of a cherry to 
that of a plum. When drinking the fluid shoots 
directly against the sac and expands it 
smoothly. Residue of contrast material is 
demonstrable 5 to 24 hours after the rest of the 
stomach has emptied. Above this residue there 
is to be observed an air bubble. The stomach 
wall in its vicinity shows no sign of infiltration. 


In addition to the local disposition or weak- 
ness of the stomach wall, the factor of mechan- 
ical loading is important in determining the 
formation of this type of diverticulum. Analo- 
gous to the Zenker diverticulum of the pharynx, 
this form of gastric diverticulum is regarded 
as a pulsion diverticulum. 


GeorGceE W. Some observations on us« 
of roentgen ray in diagnosis of pericarditis. 
Am. Ass., Nov. 29, 1924, 
1745-1747. 

Experimental work on fresh hearts suspended 
in mediums of varying specific gravity showed 
the heart visible as a shadow of increased den- 
sity until the specific gravity of the surrounding 
medium reached 1.000 when it disappeared. 
It again became visible as a shadow of dimin- 
ished density when the specific gravity reached 
1.036. That is, the shadow of the heart itsel! 
was not visible when the density of the medium 
surrounding it corresponded to that of pericar- 
dial effusions. 

Other experiments consisted in the injection 
of the pericardium in the cadaver. It was found 
that the earliest changes in the shape of the 
heart shadow are seen in the region of the sinus 
at the base of the heart, and along the posterio: 
border. In the anteroposterior view of the 
shadow there ts a widening of the supracardiac 
area and obliteration of the normal curve of the 
left auricle with the injection of about 200 c.c. 

From clinical data in 60 cases and from a 
review of the literature it is concluded that th« 
roentgenographic findings in their order of 
importance in pericarditis with effusion are: 
enlargement of the heart shadow; 
shape of the heart shadow; change of shape 
with a change of position of the patient; obliter- 
ation of the normal outline of the various cham- 
bers of the heart; changes in the shape of the 
angle formed by the posterior border of the 
heart, the diaphragm and the spine; and faint 
or absent pulsations. 

The technique consisted of the roentgeno- 
graphic study of the heart with the patient 
upright and the screen in front, with the tubs 
about 30 inches behind. A tracing was ~_ of 
the outline of the heart during quiet breathi 
and during forced expiration and inspiration. 
In addition a plate was taken at a target-screen 
distance of 7 feet, with the patient seated and 
the plate in front. 

In a total of 
roentgen-ray 


abnor mati 


2,950 heart examinations 


evidence of disease of the peri- 


178 


International 


cardium was found in 36. These 


3 findings were 
not confirmed in 15 of the 36 cases. 
With the 


combined method roentgenos- 


COPp\ and tel roentgenography, one should be 
able to make diagnosis of pericarditis in a 
fair percentage of cases examined. The varia- 
ions from the normal that are to be sought 


enlargement of the heart shadow with 
a tendency to assume the triangular or “water 
bottle” 
cardiac 


are: I 


shape; (2) obliteration of the 
outline, with inability 
the pulations of the auricles from those of the 
ventricles; 3 


normal 


to distinguish 


change in shape with chang 


I 
position whenever fluid is present; (4) in the 
presence of adhesions the respiratory move- 
ments of the heart may be limited and its 
outline irregular. 

KiIpNER, F. C., Muro, Kohler’s 
disease of the tarsal scaphoid or OS naviculare 
pedis retardatum. J. Am. M. Ass., No 
22, 1924, Ixxxil, 1650 654. 

Che name Kohler’ s dise: e has been giver to 


two distinct pathological entities. One of these 
occurs In the head of the second metatarsal, 
and the other in the s« neg tte of the tarsus. 
An accurate descriptive name 
this condition is the term, 


Suggested Io! 


os naviculare pedis 
retardatum. A case occurring In a boy, aged 
eight, is reported on from the clinical and 
pathological points of view. The clinical 


examination is of 
roentgen-ra\ 
The bony 


little importance, and the 

findings are of great 
nucleus of the 
denser than normal, ra 
decreased 


importance. 
scaphoid appears 
gged in outline, and is 
all diameters. The antero- 
posterior diameter seems to be shortened 


sIze of 


more 


than the side to side diameter. This is probi ibly 
not a fact but an illusion. There is moder: 

swelling and thickening of the visible soft 
parts. The surrounding bones all give normal 
shadows, and there is no notable calcium 
absorption. The increased density of the 
scaphoid 1ucleus is apparently due te a 


decrease in the size of the canaliculi with con- 
sequent shrinkage of the lime-containing 
elements. 
to actual increase in the 
salts. Sometimes there is 
mentation of the nucleus, 
up into separate elements. 

The disease unquestionably resembles Legg- 
Perthes’ disease of the hip in its symptoms and 
roengenographic appearances. It is 
that KGhler’s disease is an interference 


pone 
he density does not seem to be due 
amount calcium 
a tendency to 


but it never breaks 


lrag- 


believed 
with the 
bone production in the scaphoid of the foot, 


the interference being due to low grade infec- 
tion, the source of which is unknown. The infee- 
tion attacks the scaphoid because it is the bone 
in the arch of the foot bearing the greatest 
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strain, and because it has the poorest blood 
supply of any of the bones of the tarsus. 
lrauma undoubtedly plays a part 


Matuer, J. H. X-ray examination in 


to some aspects of | 


relation 
rculosis. 


pulmonary tubs 


Brit. M. J., Oct. 4 1924, No. 3327, 015-017. 

Where the gleaned from. the 
physical examination of the chest is not suffi- 
cient to account for the symptoms, the roent- 
genologic examination may | e ol suprem value 
in fixing the diagnosis of me. Se ay There 
are 5 types. In the first the roentgenogram 
shows extensive symmetrical mottling of the 
lungs with restricted movement of the dia- 
phragm. Three such cases are described in 
which there was no evidence to suggest the 
presence of emphysema and the lesions were 
well marked. 

The second type comprises cases sent for 
roentgenographic examination of the chest to 
contirm a clinical diagnosis of a tuberculous 
lesion at one apex. There is disclosed, however, 


extensive mottled shadowing of the whole of 
both sides of the chest with the exception of the 
unsuspected apex. The failure to diagnose cases 
of symmetrical disease is probably due to the 
lack of a basis for comparison of the percussion 
sounds in the two lungs. In the third type found 
in insurance cases, the physician can detect 
no physical signs but hesitates to give a clean 
bill of health as possih ly the ps tient may have 
been In a sanatorium immediatel\ preceding. 
[he roentgenographic examination in such 
cases frequently reveals calcareous patches, 
usually in the region of the apices, pointing to 
an old healed lesion. Such a case is described. 
l'ype rv includes cases of cervical rib, the pres- 
ence of which is unsuspected, gives rise to some 
lagging at the apex, slight dullness on percus- 
sion and rather distant — thus 

simulating an apical lesion. A chest in which 
there i is marked scoliosis waa aie with kypho- 
sis gives rise to considerable difficulty in diagno- 
sis, especially when the physician is required 
to make a negative diagnosis of 
This constitutes Type \ 
trated by a case cited. 


sounds, 


tuberculous 


disease and iS illus- 


Simon, GeorG. Interpretation of the roent- 


genogram in the diagnosis of juvenile pul- 
monary tuberculosis. Ztschr. f. Tuberk.. 
Leipz., April, 1924, xl, 34-38. 


During the past year, six boys and six girls, 
aged eight to fifteen, were sent to the sanato- 
rium with the diagnosis of pulmonary tubercu- 
losis. It appears that this diagnosis was based 
largely upon the roentgenographic findings. 
The children all 1egative tuberculin 
reactions and in none of them were there any 
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definite physical signs of lung infiltration. The 
roentgen findings consisted of broad hilic areas 
with or without shadows, and marked fibrotic 
streaks. Attached to the latter mostly, and ly- 
ing partly free were small spots of the size of 
hempseed scattered in the upper and middle 
fields, rarely extending farther down. 

An analysis of the findings disclosed that the 
gland enlargements and connective tissue pro- 
liferation were due mostly to influenza, pneu- 
monia, measles and whooping cough through 
which these children had previously passed. 
Moreover, the roentgenograms were taken with 
too soft a tube, which causes the appearance of 
small shadows, especially in the upper half of 
the plate. U nder these conditions a normal lung 
may have the appearance of one with produc- 
tive tuberculosis. 


Weicet, B. J. Intrapulmonary cavitation in 
tuberculosis. A clinical, laboratory and 
x-ray study of 125 patients. Am. Rev. Tuberc., 
Balt., November, 1924, x, 319-328. 

Neither the clinician upon his finding alone, 
nor the r entgenologist on his can be positiy e 
that cavitation exists. There must be cor- 
relation between history, physical findings, 
laboratory and roentgen-ray, before definite 
conclusions are justified. The findings in 125 
cases at the Albuquerque Sanitorium are tabu- 
lated to determine the frequency with which phy- 
sical signs corroborated roentgen-ray and other 
findings. The cases all had cavities of 2 X 2¢m., 
or larger. All cases but one had positive sputum 
for a long period. Cavitation was left sided in 
41 per cent of the cases, right sided in 40 
per cent, and bilateral in 19 per cent. In 15 
per cent of the cases the cavities were limited 
to the apex. Ring shadows, after excluding 
bronchiectasis in cases with persistently 
positive sputum, must be considered as 
tuberculous cavities. When a doubtful ring 
shadow appears on the roentgen-ray film 
the burden of proof should be placed on the 
side disputing the existence of true cavitation. 
The use of the roentgenoscope is emphasized 
as valuable if the rarefied area can be detected 
under the screen; and if on moving the patient 
a fluctuating fluid level ts discerned, 


one IS 
positive of cavitation. It seems to be the 
exception rather than the rule for definite 


cavity signs to be present in far advanced, 
practically moribund cases. 

Out of the 175 cavities found in these 
patients, only 26 or 14.8 per cent were diag- 
nosed on physical examination alone. History, 


clinical and laboratory findings when corre- 


lated with the roentgen-ray findings constitute 
the only means of definitely diagnosing cavita- 
sputum In 


tion. Persistently 


positive the 
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rule, 
destruction of lung 


absence of bronchiectasis must, as a 
considered indicative of 
tissue. 


AcHARD, Cu., AND Tuiers, J. Syphilith 
arteritis of the lower limbs. Roentgenography) 
of the arteries. Bull. mém. ( 
hop. de Par., Apr. 17, 1924, 3. s., Xl, 533 
Labbé, Delherm and Lenfantin have reported 

the successful use of the roentgenogram 

observing arteritis in cases of diabetes, 
which the arterial lesions were ron 

In the present paper, the roentgen: 

used for a similar purpose in cases of syphilitic 


Soc. méd 


studied. 


gran S 


arteritis. A case report Is given in hak this 
was successfully accomplished. The patient 
had had a chancre a number of years, and 
showed a strong positive Wassermann reac- 
tion. The usual symptoms of arteritis weré 


present, but in this case, 
had taken place. On the left side, 
obliteration had produced a limited gangren¢ 
of one of the toes and atrophy of the muscles; 
on the right side an aneurysm below the knee 
was found. The roentgenogram showed lor 
dark lines following the arteries which showed 
that the walls of the arteries had become calci- 
fied. There was further evidence of this in 
that no pulse beats were discernible in th 
calcified arteries. 


further developme nts 


an arte! 


ARMAND-DeE LILLE, M. P.-F. Contribution to 
the study of bronchial dilatations in childre 
by means of intratracheal injections of lipio- 
dol. Bull. et mém. Soc. méd. d. hop. de 
Mar. 20, 1924, 3. s., xl, 344-346. 
Two new cases are reported in which intra- 

tracheal injections of lipiodol were 


used. In 


the first case, the left lung was roentgenog- 
raphed in the horizontal position, in whic! 
position a large number of shadows were 
observed which resembled large nuts and whic! 


blended one with the other. In the second cas« 

in which the lesions were less extensive, ther 
were observed in the left lung, in the horizontal 
position, a series of circular shadows of about 
the size of raisins. In the vertical position, the 
liquid forms a deposit in the bottom of the 
cavities forming a crecent-shaped shadow. In 
this way, using both horizontal and vertical 
positions, a clear conception of the exact topog- 
raphy and the extent of the lesions can be 
determined. This method is of particular value 
in showing lesions tn the lung which will not 
be apparent by any other method, or certain!) 
not so clearly and definitely. Care must be 
exercised not to interpret as bronchial dilata- 
tion the infiltration of the oil into the emphy- 
sematous area, and also to distinguish between 
the dilatation of the bronchi and the bronch 
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which are outlined by the oil and which peal 
larger because they are farther removed om 
the field of Locus, being near the thora tT. 
ARMAND-DELILLE, P., DUHAMEL, G., ND 
Marty, P. The diagnosis of bronchial la- 
tation in the infant by means of ) lol. 


Presse 


méd., Par., May 


I4, 1924, No. Ys 
421-425. 
Because of the difficulty of diag sing 
bronchial dilatation in children, not only 


because of the difficult interpretation of stetho- 


SCOPIK indications, Dut also because <¢ the 
uncertainty of sputum diagnosis, the e ol 
liprodol was introduced into roentg¢ g 
by Sicard and Forestier. This allows for exact 
observation of the anatomic lesions a1 the 
arrangement ol the cavities of the n 
detail. The writers have been prompt to 
make use of this principle in the diag ol 
such affections in children for the OVE 
reasons, and offer many excellent roentgeno- 
grams to show how clearly the condition of the 


lunge cavity may be studied by this method. 


Tuberculosis, which ts often difficult to recog- 
nize in children, is easily diagnosed by the 
roentgenogram when piodol s first injected. 
The picture obtained is much clearer tl that 
secured without lipiodol. The inyjectio1 oft this 
substance IS accomplished as follows: St 1g 
svringe of 20 capacity, with troca ttach- 
ment is used and injection made nter CO- 
thyroidly. \ special curved trocal sed 
because the needle proposed DV Serge nd 
Cottenot Is not suitable for children, ecause 
of their excitability and the danger fr his 


cause. After morphine and sedol injecti in 


the area to be injected with l1Iplodol, the 
latter is then introduced tintercricothy: alv, 
and the roentgenogram taken as soot s it 
reaches the bronchioles. Aseptic precautions, 


of course, obtain throughout, and tincture of 


iodine is applied after the trecar is removed. 
About 2 c.c. are injected in 40 seconds; 8 to 
10 c.c. are sufficient for a child 7 to 14 vears 


the 


old, the time necessary for ) 
being about 4 to 6 minutes. 1 


total 


Illustrations 


show that these roentgenograms are except! 
ally and information tron vhich 
diagnosis is rendered much easier. 


clear 


Carnot, P., AND Peron, N. Large diverticu- 


lum of the fourth portion of the duodenum. 

Bull. et mém. Soc. méd. d. hép. de Par.. 

July 31, 1924, 3. s., xl, 1222 1224 

A case is reported of a large dive culum 
adjoining the angle of the duoden and 


jeyunum in which the roentgenographic* find- 
ings were confirmed by autopsy. 


his condition 
was not determined by clinical examination 


Roentgen and Radium Literature 


181 


only by means of the 
Barium OX de was given and 
the roentgenogram taken, the various portions 


and was brought out 
roentgenogram. 


show n. 
out 55 by 


of the digestive tract being very clearly, 
Che enlargement was found 


15 mm., and to be separated into two divisions. 
Phe lower portion was very opaque, due to the 
Daryta, while the uppel portion was cle r, and 
had the appearance Ol yubble of air sur- 


mounted by an opaque liq here wasevident 


distention of the angle due to stasis, showing a 
definite diverticulum. Six days ter, the 
patient returned suffering from. pai plegia, 
which Was probably ( used DV opsti ction of 
n artery near the 8th dorsal segment. After 


the patient died o yroncho- 


pneumonia. At autopsy, these roentgen graphic 


S¢ veral days, 


findings were confirmed. The diverticulum 
at the angle of the duodenum nd jeyunum 
was the only portion of the digestive tract 
that was abnormal. The dimensions of the 
sac were the same s found n the roent- 
genogram, 45 X 45 mn his condition Is 
rare, and the clink i SVmptoms Vague, 
he roentgenogram Is ecessary |! correct 
diagnosis. 

CESTAN AND RISER. Cerebral! ventriculo- 


graphy by gas injected through the spinal 
column. Bull. et hép. de 


Par., July 3, 1924, 3. s., 


mem. Ooc. med. d. 


xl, 953-901. 


Injection of sterile r into certain 


ias made possible 


organs 

these 
ir spaces 
paper, this principle 


trenograms ol 
organs to show the topog! iphy of the 
so formed. In the present 
s applied to the roent study of 
cerebral ventricles, v the situa- 
tion, dimensions, and the deformation of the 


well as 


genographi 
noting especial 
ventricles, as studving the degree ot 
occlusion of the spaces, etc. The method used 
s to withdraw gradually, spinal 
a time, by lumbar pu 


C.0. OF Air each time, unt 30 C.C. 


fluid 5 c.c. at 
cture and to add 5 


40 of 


ir have been injected. The ventriculogram is 
then made from any position desire so that 
air spaces may be noted in the ventricles. The 
roentgenogram is made in about 5 minutes 
after injection. The reactions which follow 


clinical, 
the 


injections of air are of two types: (1 

hyperesthesia, vomiting, 
neck, ete.: (2) functional, in which functional 
disturbances are noted, headache and vomiting 
being the only important ones. Quietness ‘and 
injections of atropin sulphate are then recom- 
mended. It is rare that these symptoms last 
for more than 24 | sometimes the 
headache and vomiting 


stifiness ofl 


hours, but 
continue for 4 days. 
Chere is not anv relation between the humoral 
reactions and the This 
method of ventriculography, will 


clinical symptoms. 


however, 
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not reveal obscure tumors. The ventricles and 
their form can be easily studied, allowing 
observation of normal and abnormal arrange- 
ment of these spaces. It is necessary to have 
clearly in mind the normal in such studies. 
Hydrencephalocele is readily diagnosed in this 
way. Infantile encephalopathy can be diag- 
nosed by this method, as well as other similar 
conditions. The technique ts sufficiently simple 
to allow for general use in such cases. 


Caussape, G., MovuLoncuet-Do .eris, P., 
AND SURMONT, J. On a case of myeloma 
of the right foot with multiple metastases. 
Bull. et mém. Soc. méd. d. bép. de Par., Apr. 
I7, 1924, 3. s., xl, 579-583. 

A case of malignant myeloma is reported in 
which the clinical diagnosis was particularly 
dithicult. The course of the disease, nevertheless, 


followed the usual symptomatology of this 
tvpe of tumor. The examination of the blood 
showed nothing significant, except the usual 


picture accompanying anemia. There was fever 


and anemia, and severe pain in the bones of 


the lower limbs which persisted for a long 
time. The severity of the case was apparent in 


the unusual rapidity with which the spread of 


the pulmonary and medullary 
progressed. This condition is rare, 
the origin of the primary lesions. The writers 
made use of the roentgenogram in studying 
this case, and state that this is of especial 
benefit in the study of myelomas, for it pre- 
vents confusion with osteomyelitis and chron- 
ic osteitis. The patient in this 
from pulmonary, medullary and 
metastases. 


metastases 
considering 


case died 
mediastinal 


[-LoesserR, Leo. Primary tumors of the lung. 
Arch. Surg., January, 1925, Part wu, x, 
445-408. 


It is pointed out that primary tumors of the 
lung are apparently on the increase. The 
increase in recent clinical statistics might be 
explained by greater diagnostic accuracy but 
a similar increase noted in necropsies cannot be 
thus accounted for. 

A report is given on 27 cases that have come 
to the attention of the author; 18 had fairly 
complete records while the remainder had 
necropsy protocols but no clinical histories. 
The series includes only primary 
the lung itself and the diagnosis was verified 
by sections or by necropsy. There were about 
12 male cases to each case in a female. The 
ages were distributed between 36 and 78 years. 
Sixteen of the tumors affected the left lung and 
7 the right. Ten lay at the hilum; 6 affected the 
upper lobe, 6 the lower lobe and one the whole 
lung. The frequency of heart metastases is 
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noteworthy; no other tumor shows a 
tendency to metastasize to the heart muscle. 
The tumor sometimes reaches the heart by 
direct continuity, travelling through the lymph 
channels of the hilum into the sheaths of the 
great vessels and so to the heart. The base ol 
the heart, the coronaries, the pulmonary 
vessels and even the ascending aorta were found 
embedded in a massive growth. Other metas- 
tases were deposited in the heart muscle as 
discrete nodules, probably having entered by 
the blood stream. 

The symptoms that should awaken suspic a n 
of tumor are bloody sputum, pain and dens 
consolidation, although the physical signs i 
lung cancer are very confusing. Patients with 
tumors located at or near the hilum suffered 
from symptoms of tracheal irritation while 
those with tumors occluding a large bronchus 
showed symptoms of bronchostenosis closely) 
resembling a closed abscess. 

The greatest help in diagnosis was vielded 


similar 


by the roentgen ray. This alone revealed 3 
tumors of the series which at some time in 
their course were operable. However this 


diagnostic aid proved treacherous and led the 
diagnosis astray 4 times. In 3 cases it led to the 
diagnosis of an aortic aneurysm with bronchi 


stenosis where no aneurysm was found. In one 
of these roentgenologic diagnoses the tumor 


stands out on the film so characteristicall) 
that it is hard to see how it could have been 
mistaken for an aneurysm. It is noteworthy 
that physical and roentgen-ray examination 
rarely ran parallel. 

Eleven of the tumors were of the squamous 
cell type of epithelioma, 7 were of the medul- 
lary type, 2 were adenocarcinomas, 2 


were 
lvmphosarcomas and 2 were not 


examined. 


Jacopagus, H. C., anp Norp, Forke. Air 
and lipiodol as contrast agents for roentgen 
diagnosis within the central nervous system. 
Acta radiol., Stockholm, Nov. 10, 1924, iii, 
3607-352. 

A comparison was made of the value of air 
and lipiodol as contrasting agents in roentgen 
examinations of the cerebral ventricles and of 
cystic brain tumors. An analysis of the results 
obtained in the 3 cases here reported shows 
that both methods are about equivalent in 
the case of large cystic cavities. When only a 
small cavity is present liprodol is probably 


more advantageous since it yields better defined 
shadows. 

Ordinarily lipiodol when injected into the 
ventricles passes rather quickly into the dural 
sac in the spinal canal without outlining the 
In such cases the 
much better results. Lipiodol 


contours of the ventricles. 
use of air gives 
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has the disadvantage that it remains within 
the cavities for quite a long time; so far as Is 
known at 


reaction 


slight lebriie 


few davs but 


present. it 
the first 
this effect no other harmful or unusual reactions 


CaUuUSeS a 


aside trom 


have been noted to follow its use. 


GRASHEY. [he importance ol roentgen ¢ mi- 
nation In medio-lega! work. Viiinche med. 
Webnschr., Oct. 3, 1924, Ixxi, 1404-1405. 
\ brief general discussion Is giver the 

advantages and uses of roentgen exan tion 


in accident and ition ¢: 


some of the pitlalls to 
bility of 


avoided. 


prompt roentgen examinattl 


accident Injuries Is pointed out. Suc ce- 
dure permits the observation not on the 
ordinar\ Iractures, etc., Dut ilso the ete 

ol tractures sed on syph Lit ne 
processes ind similar complicat ng ce Ss 
[here is large field ol applicatiol tne 
reexaminations of war wounds. Expert 1 ng 
IS necessary in the roentgenologist ¢ 


this tvpe of 


ABBE, 


\IARCEL, AND LENFANTIN, HENRI. 
Arter! lesions ot diabetes dIs¢ ( 
the roentgenogran Bull. et mem. oO led. 


d. hép. de Par., April 10, 1924, 


It is known that diabetes ma ¢ el 
vangrene ind lameness. existe eC! 
cholesterolemia and irterial lesio! iSO 
recognized in certain cases of d etes. ( cI- 
dent wit! the presence Of an exces es- 
terine In the blood, there Was also not an- 


abundance of cholesterine in the w tne 
blood vessels. To these characteristi dla- 
betic arteritis, the writers add nothne CI- 
tied arteries as revealed by the roentg« gram 
Iwo case reports are given. In both it was 
possible to distinguish the calcifte rteries 
in the affected limbs. The opacit the 


arteries, ol course, Is due to the dep ts ol 


| | ‘ 
calcareous Saits In their walls, characteristic 


of atheroma. The diagnostic value the 
roentgenogram is great in these cases, but the 
prognostic value is less. Atheroma exist 
without any physiologic effect on th ibs 


LecontT, Marc, AND OQury, Arterio- 
venous aneurysm of the left carotid-jugulat 
and the roentgenologic syndrome right 
ventricular insufficiency. Bull. et mém. Soc. 
méd. d. bop. de Par., June 26, 1924, 3. s., xl, 

A case report Is given of a man who had had 


a superficial bullet wound in the neck 
vears previously, who suffered from an aneurysm 


of the carotid artery near the jugular vein. 
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the roe ntgeno- 
gram. Further roentgenographic study revealed 


his diagnosis was confirmed by 


right ventricular insufficiency. The electro- 
cardiograph did not give abnormal tracings 
from which this diagnosis could be made. 
Careful observations were necessary in order 


to do so from the roentgenogram. 
Ler1, ANDRE, AND CorreNnot, Ob- 
scure syphilitic osteitis of the cranium 


the roent 
me rod } Pa 
mem. Soc. med. d. bop. de ar. 


losed by 


Bull. et 
| 3, 1924, 


3. s., xl, 432-436. 

Gummatous syphilitic osteitis easily 
discernible by means of the roentgenogram, 
even in cases where It is not so d oO! osed by 
other methods. Paresis and paresthesia have 
een traced to this cause by this means, and 
proper treatment give! th excellent results. 
Four case reports are given. In all case 5. bis- 
muth treatment was followed bv diminution 


osteltis. 
An anti-diffusing diaphragm was used in the 


ol symptoms and d Ssappearance olf ti 


roentgenographic work in order to distinguish 
the gummatous lesions hese results are of 
such importance, in that the use of the roent- 
genogram gives information not obtainable 
otherwise, and ; ( eflicient treatment 
nstituted in time t rrect the condition 


noted. 


MacMILLAN, HucH W 
dental radiographs 
li, 340-344. 

Due to certain structural features, many 
parts of the teeth and surrounding bone cannot 
be shown by the roentgenogram. Pulp vitality 
or non-vitality Is not conclusive disclosed; 
neither flammations 


ition of 
1Q24, 


ntearnret 
Interpre 


ober, 


are acute or subacute 


of the teeth, gums and peridental membrane 
demonstrated. The virulence of the infection 
Is not determined roentgenog! ipl ( lv. It is 
emphasized that the size of the destructive 
area has nothing to do with the virulence of 


the infection. 

[he interpretation of the r 
depends upon the 
patient and upon his age. 
does not show the char 


entgenogram 
condition of the 
The roentgenogram 
cter of the root-filling 
operation. The interpretation depends upon 
the history of the teeth as in orthodontic 
treatment, iccidents or surgical 
operations. The roentgenogram has not yet 
been able to demonstrate the character of the 
pulp and the putrid material under misfitting 
gold crowns. Here, a negative report is]ab- 
solutely valueless. The interpretation depends 


upon the general history, local dental history, 


general 


abrasion, 


laboratory examinations and the evidence 
peculiar to the patient, none of which is 


| 


184 


International 


shown in the film. If dental roentgenograms 
were interpretated in the same manner that 
roentgenograms of other parts of the body are 
interpreted, that is, in conjunction with the 
clinical findings the patient would be immeasur- 
ably benefited. 


MenetrIER, P., AND Dervitte, M. Syringo- 
myelia treated by the roentgen ray. Results 
observed twenty years after the first treat- 
ment. Bull. et mém. Soc. méd. d. bép. de Par., 
Apr. 17, 1924, 3. s., xl, 537-540. 


Mention is first made of the many observa- 


tions published in which the good effects of 


the application of roentgenotherapy in syringo- 
myelia are shown, and particularly the case 
reported by Lhermitte and Coyon in which 
necropsy confirmed the beneficial 
such treatment. The writers give in detail the 
case history of a patient which they treated 
for a similar condition (syringomyelia) with 
the roentgen ray with amelioration of the 
symptoms to such an extent that the patient 
was able to continue normally at work for 
twenty vears, or up to the time of the last 
observation. It seems, then, that roentgeno- 
therapy, when practiced with persistence, will 
alleviate the symptoms of this condition for 
an Indefinite time, twenty vears being certainly 
a sufficient time to judge of its merits as to 
permanent benefits derived from the treatment. 
NILsonNeE, Haracp. Regarding the congeni- 
tal form of coxa vara. Acta radiol., Stock- 
holm, Nov. 10, 1924, il, 383-406. 


A description is given of 7 cases of congenital 
coxa vara (4 unilateral, 1 bilateral and 2 cases 
of apparent defect which were found after a few 
years to have developed into extreme coxa 
vara). Congenital coxa vara are those cases 
not due to rachitis or traumatism which mani- 
fest themselves in earliest infancy, and which 
in the roentgenogram present certain charac- 


teristic features indicating an early anomaly of 


ossification in the head and neck of the femur. 
This anomaly is a disturbance of ossification 
(possibly due to an embryonic vascular 
disorder) which gives rise to the coxa vara 
either during intrauterine life or when weight- 
bearing is commenced. 

Clinically, the congenital form of coxa vara 
does not differ from other forms except in 
those cases that present a high grade shorten- 
ing of the femur. The vertical epiphyseal 
disc is not pathognomonic of congenital coxa 
vara, but an irregular epiphyseal disc with 
rough contours is, on the other hand, of diagnos- 
tic value. The picture of an incomplete ossifica- 
tion in the head and neck of the femur, the 
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presence of a zone of rarefaction and the occur- 
rence of several osseous nuclei in the neck of 
the femur are the distinguishing characteristics 
most important in the diagnosis. 

The therapy does not differ from the one 
usually employed in coxa vara. In 
which the coxa vara is not too extreme attempt 
should be made to effect a cure by means of 
the abduction method in a plaster of Paris 
splint. To get any result in extreme cases it is 
necessary to perform osteotomy. 


Cases in 


PritcHARD, J. S. The value of lateral and 
oblique roentgen light exposure in_ the 
diagnosis of thoracic affections. Arch. Sur 
January, 1925, Part 11, x, 557-567 
The portion of the thorax behind the heart 

and_ basal not often investigated 
roentgenographically in the average routine 
examination of the thorax except when some- 
thing is discovered suggesting the 
of oblique visualization. 

The following information may be obtained 
from an oblique roentgen examination of the 
thorax: the location and size of substernal 
enlargements, of mediastinal tumors, and of 
bronchial and thymus glandular tissue; the 
location of certain foreign bodies; the outlin« 
of the exact course of the trachea and detection 
of any irregularities; the condition of the tho- 
racic spine; the size, shape and density of the 
thoracic circulatory system; the condition of 
the diaphragm and the presence of posteriorly 
formed pleural pericardial or spinal pericardial! 
adhesions; the location and outline of pul- 
monary suppurations; the behavior of an 
opaque fluid in its passage through the esopha- 
gus; the location of calcareous deposits within 
the circle of the aortic arch. 

A right anterior oblique chest film exposure 
is obtained as follows: The right side of the 
chest is placed in apposition to the film. 
The tube target is set one meter behind th« 
patient and opposite the middle of the left 
posterior axillary line. The tube Is run at 30 
ma., 7 to 8 kv., for 3g to 14 sec. The degree of 
obliquity can be determined with reasonabk 
accuracy after a few trials. The line of pene- 
tration of the rays is more of a lateral angle 
than a true oblique one. A similar exposure 
of the left side gives a good view of the trache 
and its bifurcation. 


\ essels Is 


advisability 


Tumors or enlarged glands 


in this region are best studied by the left 
anterior oblique roentgenogram. In all such 
studies the roentgenoscopic method if less 
advantage than the roentgenographic. 

The results obtained by this method in 3000 


cases are stated to have justified this procedure 
in a general study of suspected intrathoraci 
affections. 
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Nose, THomas P. Myositis ossificans. A 
clinical and radiological study. Surg., Gvnec. 
Obst.. 


December, 1924, XXXIX, 
Myositis ossificans Is 


comparatively rare 
lise » fol | lel | 

disease following both open and closed trauma. 
It occurs after acute infections and spontane- 
ously there 


trauma. 


when nas been no 


infection o1 The commonest sit ol 


myositis ossificans are the quadriceps and the 
branchialis anticus. When rt occurs In the qua- 
driceps it may be confused with sarcoma 
differential diagnosis 
ment | 


is Important. The treat- 


in the early stages is rest and fixat 


Recurrence is practically certain if operation 
is carried out in the early stages. Operat on Is 
to be considered only after six months and when 
distinct functional disability exists. 

third week onward 
roentgenogran lhe 
shadow is separated from the diaphysis of the 
bone by a zone of light. This light shadow is 
very constant except where the callus is con- 
bone. When the disease 
develops in the brachialis anticus follow 


The diagnosis from the 
is made 


clear by the 


cave and encircles the 


posteriol dislocation the callus is frequently 
attached to the coronoid process and ypears 
as a triangular or club-shaped shadow ne 


latter is by no means a homogeneous one as 


| 

light areas appear here and there. [he ont 
areas in the callus may indicate a cyst or cartI- 
lage. Phe picture changes continuall I the 


darkens 
Che slow and stead\ Increast n 


density continues for many 


seradually and nore 


homogeneous. 


shadow 


months when ult!- 
mately the callus becomes attached to e pone 
where probably in the first instance the perios- 
teum detached. The zone of light 
between the diaphvsis and the callus does not 


1 
pecame 


necessarily mean that the callus 1s free because 


there may be a pedicle of spongy bone. 

broad zone signifi s the absence of suc! ttachn- 
ment. If complete is Involved the 
shadow is at first mottled and later bec 


Stripes 


muscle Is 


homogeneous. and spots al later 


lamellae appear which correspond 1 the 


I 
ossilication ol the muscle bundles. 


SCOTT, W. J. MM. Postoperative ssive 


collapse of the lung. Arch. Surg., January, 
1925, Part 1, x, 73-116. 
A study has been made of all the reported 


cases of this condition In order to determine 
the fundamental characteristics and the limits 
of variability of the Bart ng the 

follow wal 
wounds, there have been reported 64 Instances 
in the literature, only 36 of which were 


in suflicient |. To the latter the 


svndrome. 
cases of massive atelectasis 
reported 
uthor 
ation 


detail. 
has added 4 cases coming under his obser 
and the protocols of which are include 
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Phe onset occurred within twenty-four hours 
of operation in half the cases and after forty- 
eight hours in only 20 per cent of the cases. 
Pen per cent ol the cases are classified as latent 
since they complained of 
One or 
occurred: pain 
tion, dyspnea, 


pl ictically no symp- 
more of the low! 
n the chest, expectora- 
tachypnea, and cyanosis. The 
feature that very commonly attracted notice 
was the sudden sharp rise in 
pulse and respiratory rate. 

In three-fourths of the cases massive collapse 
occurred in the right lung, the area involved 
including the whole lung or only part of it. 
Usually the extreme apex is relatively clear and 
the base is involved. The roentgen-r: 
nation of the chest is of great 
establishing the diagnosis 
signs are not yet clear. The examination must 
be carried out under unfavorable conditions 
because the patient cannot sit the 


toms. following signs 


cough, 


temperature, 


iy examIi- 
assistance In 
when the physical 


p tor 
roentgenoscopic determination of the cardiac 
position. In addition, information of great 
importance as to the mechanism of the collapse 
is obtained from the evidence of serial roent- 
genograms beginning early in the development 
of the condition. The area of dullness shows in 
the roentgenogram as an area Ol increased 
it even the 
interspaces cannot be distinguished. The dis- 
placement of the heart mediastinum 
graphically increased negative 
pressure on the collapsed side. The diaphragm 


density, sometimes so extreme tl 


and 


records the 


on the affected side, when visible, is high and 
its respiratory excursion Is stopped 


or greatly 
limited. 


of density 
as to make it self- 
that consolidation or fluid could not 
have been the cause of the shadow. 
here are three fan 
condition depending Ol 
1) fulminating, (2 


The clearing ol the area 
occurs at times so rapidly 
evident 


distinct forms of the 
the symptomatology: 

moderate to severe, and 
3) latent. The termination occurs either by 
| | 


lysis, complication or CrIsIs. Such factors as 


age, sex, season, gene ral preoperative condition 
and previous lung disease do not seem to have 


plaved any significant part in the 


cases 
analysed. From the febrile course and the 
presence of mucopurulent sputum It seems 
| | { 
clear that a pulmonary infection usually 


accompanies the coll ipse. However, although 
cyanosis is present, evidence of toxic condition 
does not exist and the 


prognosis iS FOC rd despite 
the occasional 


ptoms. On the 
other hand, a complication by confluent bron- 
chopneumonia may result fatally. Pleural 
effusion is probably an infrequent occurrence. 

Considerable attention is given to theories 
as to the cause of mass 


alarming svm 


| 


e collapse of the lung 


and the conclusion is reached that the condition 


— 
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is caused by an obstruction to the respiratory 
air passages with subsequent absorption of the 
imprisoned air, thus creating a relative differ- 
ence in pressure between the two pleural 
cavities. The obstruction is produced presum- 
ably by a reflex stimulation affecting both sides 
unequally. Unilateral paralysis of half of the 
diaphragm may be another expression of this 
reflex. Collapse of lung tissue after operation 
seems to be a significant element in other 
lung complications. Infarction in an atelectatic 
area is suggested as the 
postoperative bronchopneumonia. 


SICARD AND ForesTIER. Apropos of roentgenog- 
raphy of the urethra with lipiodol. Bull. 
et mém. Soc. méd. d. bép. de Par., Mar. 20, 
1924, 3. s., Xl, 316-317. 

Following the use of lipiodol in other cavities 
for roentgenographic work, this substance is 
used with entire success for the same purpose 
in the urethra. Ten c.c. of this oil is injected 
gently into the urethra and the roentgenogram 
taken immediately after. The patient is placed 
in such a position that the whole urethra can 
be roentgenographed and the canal clearly 
identified. A case 
the urethra was studied with very good results. 
The dilatations are clearly marked; the oil 
shows anatomic features which are not clear in 
roentgenograms without the oil. The injection 
is very simple and harmless and is recom- 
mended for general use in diagnosing conditions 
of the urethra. 


VoorHoeve, N. The roentgenologic image 
of a hitherto undescribed anomaly of the 
skeleton. Acta radiol., Stockholm, Nov. 10, 
1924, lll, 407-427 
A description is given of cases occurring in 3 

out of 4 members of a family, the mother being 

apparently free from this abnormality. It is a 

systemic affection of the skeleton, very prob- 

ably hereditary and giving very few or no 
clinical symptoms. The development of the 
body is normal, but practically all the bones 
excepting those of the cranium are affected. 

Roentgenographically there are two types, 

namely, those with and those without dark 

bone striations (as observed in the positive). 

The first type is characterized by dark 
striations or rays following the spongiosa in 
the same direction as the line of growth of the 
bone. It is found in the metaphysis of all 


the long bones and in many other portions of 


the skeleton. In addition to these rays which 
often dominate the roentgenogram, a more 
minute study discloses, (1) clear plaques more 
or less extensive, or even a rarefaction of the 
osseous tissue; (2) an enlargement of the meta- 


usual mechanism of 


of traumatic contraction of 
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physis; and (3) small exostoses and osseous 
inequalities, 
The second type is characterized by the 


presence of clear spots which are encounte red 
in the epiphyses and certain other parts of th 
skeleton. The cranium seems to be immune. 
In the tarsus and at the base of the metatarsus 
there are two to five pin points of great con- 
densation and these are also found although 
not so numerous in some of the carpals and 
phalanges. Here and there, the 
lines are slightly irregular. There is not a si 
of rachitis or periostitis. There are sever 
slight quantitative alterations in the formation 
of the skeleton (that ts, 6 lumbar vertebra: 

The condition is most acute in childre: 
especially in those parts of the skeleton show- 
ing the most intensive growth; 
other hand, it is more moderate 
The boy 


epiphyseal 


while, on the 
in the adult 


in whom the acute condition was 
studied was fourteen vears old but showed 
delayed puberty, with undescended testicles 


It is believed that this disease should bx 
classed in the dyschondroplasia group. Osteo- 
poecilia or osteopathia condensans disseminat 
and the cases above described are 
tions of one and the same process. 


ROENTGEN AND RADIUM 
THERAPY 


FEILCHENFELD, LE. J., AND PETERS, Phe suc- 
cessful treatment of myeloid leucemia 
thorium x (doramad). Klin. Webnschr., 

5, 1924, Ill, 1449-1450. 

The administration of thorium x in prope! 
dosage seems to be far superior in the tre: itm ent 
of myeloid leucemia to all other previous 
remedies. The dosage must be adjusted 
fully to each individual case. The only guide as 
to dosage is the blood picture produced and 
these blood examinations should be made at 
least once to three times a week. Thus, thorium 
intoxication can be avoided and yet at the sam¢ 
time the leucemic symptoms controlled. 

The patient was a woman, aged thirty 
whose history indicated a prodromal period otf 
about fifteen years. The treatment 
thorium consisted of intravenous injections 
of 50 electrostatic units of doramad (a trac 
name for thorium x). After the injection of 
150 units in five days, the leucocyte count 
dropped from 207,000 to 125,000. The treat- 
ment continued until the qualitative 
as the quantitative character of the 
blood cells approached normal. A 


manitesta- 


Care- 


with 


as well 
white 
relapse 


occurred and treatment was begun over again 
without success, but after a total of 1000 elec- 
trostatic units had been administered the con- 
dition gradually improved qualitatively and 
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quantitatively. Up 
electrostatic 
nine months. 


total ol 
administered in 


to date, a S000 


units has been 


GROOVER, |. 
RITT, E. A. 


A., CHRISTIE, 


A. C., AND MeEr- 
The 


roentgen-ray treatment ol 


hyperthyroidism. J. Am. M. Ass., Nov. 

29, 1924, 1757-1761. 

It seems fair to conclude from available 
statistics that the surgical treatment of hyper- 
thyroidism, both exophthalmic goiter and 
toxic adenoma, cures about 75 per cent of all 
cases in which operation IS performed; that 
there is an operative mortality varying 1rom 
about 1.5 per cent in the best hands and under 
most favorable conditions, to about 5.5 pel 
cent for the average good surgeon, and that 
there Is a certain unknown percentage of 


inoperable cases. 


A further report is given of 114 cases ol 


hyperthyroidism treated by roentgen radiation, 
Fifty-eight of the patients are reported as 
cured and 23 show such definite improvement 
that they will probably all be placed the 
cured list eventually. Six of the total have 
died but in only 1 patient is death atti yutable 
to the results of hyperthyroidism. This was an 
inoperable case, and the patient cies {ter 
only one roentgen-ray treatment h 


given. [These results are regarded as very sa 
factor, of the ca 


ses submitted to 


since many 


roentgen-ray treatment are very severe In type 
with a basal metabolic rate above plus 100 
per cent, and since some of them are quite 
inoperable or operative failures. 

There is a large mass of reliable statistics 
with respect to the ultimate outcome of the 
surgical treatment of hyperthyroidism but in 


the case of radiation treatment statistics are 
as yet Incomplete. A comparison of the results, 
however, that the roentgen-ray 
treatment will probably furnish about the same 
percentage of permanent cures as_ surgical 
treatment in the best hands. The roentgen-ray 
method has the advantages that (a) there ts 
no mortality resulting from the treatment; 
(b) patients will submit to this method of treat- 
ment much earlier than to operation; (c) the 
method is applicable 
postoperatiy e cases. 


indicates 


to inoperable and to 


Reports are given upon 5 cases treated with 
radiation. Patients should first receive roent- 
gen-ray treatment and be operated on only if 
there is no response to this treatment. This 
would not apply to patients with toxic adenoma 
with mild hyperthyroidism who have 


no Vas- 
cular or other diseases which render them 
inoperable. The operative mortality of this 
class of cases is very low and surgery has the 


great advantage of removing the tumor. It Is 
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believed that roentgen-ra\y 
useful in 


treatment is not so 
toxic adenoma as in exophthalmic 
goiter, but that it may be of great advantage 
in rendering very toxic cases operable and in 
the treatment of cases that are inoperable for 
reasons other than hyperthyroidism. 


HANDFIELD-JONES, R. M. The treatment of 
malignant disease of the testicle. Lancet, 


Oct. 25, 1924, i, 850-852. 

The results in a series of cases of simple 
orchidectomy are presented, and it has been 
found that it is not practicable to attempt to 
remove the lymphatic field. A simple orchidec- 
tomy will cure a 
are 


percentage of cases if 
seen early enough. It should be 
stressed that any enlargement of the testicle 
demands an immediate investigation as to its 


large 


these 


nature. As long as carcinoma and all other 
forms of malignant disease remain local, a 


purely local removal is alone required for suc- 
cess; but once the disease has begun to spread 
surgical procedures, no matter how extensive, 
show a very low percentage of successful cures. 

In those 
certain 


cases with metastases 
m<¢ treatment 
employing radiation come into consideration. 
Experience has shown that roentgen radiation 
and skin applications of radium are of little 
help. Radium implantation have 
better prospects. The great tendency of these 
tumors to metastasize would, however, hardly 
lead one to expect more than slight palliation 
from radiation therapy. 
treated surgically by 


palpable 


isures ol 


auxiliary 


seems to 


The results in 23 cases 
the author show the 
absence of an operative mortality and a sur- 
vival for more than four years of 59 per cent. 


HEIMANN, Fritz. Technique and biology of 
roentgen radiation. Klin. Webnschr., Aug. 
5, 1924, il, 1436-1438 
he title is misleading. 

the results of radiation therapy of carcinoma 

of the uterus as compared with the results 
obtained in the 


CAaSeS. 


The author discusses 


surgical treatment of such 
however, not entirely 
unobjectionable since the results reported upon 
refer to inoperable cases, mainly in_ those 
receiving roentgen treatment. The following 
treatment was applied to 92 women having 
carcinoma of the cervix, largely inoperable. 
The Coolidge tube received 180 to 190 kv., 
and the radiation was filtered through 0.8 mm. 
Cu and 1.0 mm. Al, skin-focus distance 30 cm. 
The radiation applied front and back 
through ports 16 X 24 cm., and laterally 9 X 
18 cm., care being taken to avoid overlapping 
of fields. This arrangement required 100 to 
120 minutes to produce a skin unit dose. The 


The comparison is, 


Was 
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percentage depth dose was between 20 to 25 
per cent as measured by the iontoquantimeter. 
The results obtained by this method were no 
better than those obtained by the old Erlangen 
technique. 

Nineteen cases were selected and a second 
dose of roentgen rays was applied. In this 
group 6 patients were distinctly improved by 
the treatment, 5 were lost from observation, 
and the remainder were not improved or grew 
worse. In another series of cases, the technique 
was changed so that the skin focal distance 
was increased from 30 to 40 cm., and the time 
of irradiation increased from 100 or I10 to 
160 minutes. This change has only recently 
been applied and the results in 7 cases show 
improvement In 6 and no change in 1. 

The general conclusion is that radiation 
treatment at best is but a palliative for carci- 
noma of the cervix. This applies also to the use 
of mesothorium. Mention is made of auxiliary 
measures such as post-radiation treatment with 
arsenic, collargol, electroferrol, but their effi- 
cacy still remains to be determined. 


RICHARDSON, J. J. X-ray as an advance in the 
treatment of impaired hearing. (A prelimi- 
nary study.) Illinois M. J., May, 1924, xlv, 
353-350. 

In the course of systematic examinations of 
patients, it has for years been the custom of the 
writer to include in all appropriate instances a 
complete roe ntgenographic examination of 
the paranasal sinuses and mastoids. Following 
such examinations the patients frequently 
volunteered the information that their impaired 
hearing had been markedly relieved. It was 
natural, therefore, to infer that roentgenization 
of the auditory brain center might be beneficial 
in deafness. 

At first very mild doses were used in such 
treatment, the radiation being directed to the 
auditory center on each side. The dose consisted 
of a low voltage equivalent to about 4-inch 
spark gap, or 50 kv., and about 8 ma. The 
results were gratifying at first, the patients 
finding their hearing acumen positively im- 
proved under the new treatment. It was soon 
found that the radiation could be directed 
practically anywhere on the head with the same 
clinical betterment of hearing. The method 
now consists of gentle irradiation of the head 
from four angles, 
convenience upon the sella turcica, first through 
the temporal region of the right, with the 
central ray one inch in front and one inch 
above the external auditory meatus; second, 
over the occipital protuberance with the head 
inclined forward; third, the left temporal 
region in the same manner as the right; and 


focusing for the sake of 
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finally through the anterior fontanelle, the 
head inclined backward. It has seemed that the 
best results are assured with the use of a care- 
fully stabilized current. The 
treatment described must, however, be 
regarded as purely auxiliary. Any discernible 
and corrigible anatomic or pathologic defect 
should receive all possible clinical aid. 
Experience covering about 600 cases, with 
approximately 10,000 exposures Indicates that 
the roentgen-ray treatment of deafness is 
worthy of attention. No harmful effects have 
appeared from this treatment. The original 
pathology does not appear to play any obvi- 
ously determining role with respect to the effi- 
ciency of the treatment. The improvement may 
be immediate or become apparent only after 
several treatments. Relapse may occur but 
some improvement still remains. The first and 
most distressing symptom which is usually 
dispelled is tinnitus, although some patients 
may complain of increased head noises. Records 
at present show that not less than 60 per cent 
of the cases treated have shown improvement 
varying from slight degree to complete cure. 


roentgen-ray 


derma- 


1Q24, No. 


Sequeira, J. H. Radiotherapeutics 
tology. Brit. M. J., Sept. 20, 
3325, 512-515. 

Roentgen-ray therapy has been used for 
several types of dermatosis. It has been effec- 
tive in relieving itching and pruriginous skin 
diseases. Usually a single exposure ts effective, 
and if there is not speedy relief, it is not wise 
to proceed with this treatment. In psoriasis 
and chronic seborrhoides where the eruption 
is limited, an occasional roentgen treatment is 
of value. However, the tendency to relapse ts 
not removed. In eheilitis exfoliativa several 
striking successes with roentgen therapy have 
been observed. Beneficial effects have 
been observed in keratoses, cutaneous tubercu- 
granulomata, leprosy, keloids, hyper- 
trophic scars, and rodent ulcer. Squamous 
cell carcinoma does not respond to roentgen 
or radium radiation. 

The treatment of ring worm of the scalp 
and beard with roentgen rays has been highly 
effective. The benefit has not been so great in 
sycosis. The treatment of hypertrichosis should 
not be undertaken except in certain grave cases in 
elderly subjects to whom the possible disfigure- 
ment should be carefully explained. In hyperi- 
drosis, the radiations have a distinct influence 
on the sweat glands without producing a reac- 
tion sufficient to cause atrophy, provided the 
radiation is carefully applied. There ts alsoa bene 
ficial effect of this treatment in acne vulgaris. 

Like roentgen therapy, phototherapy 


also 


losis, 


pro- 
Actinic light 


duces its local and general effects. 
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has very little penetrative power, the greatest 
penetration being obtained by concentrated 
sunlight, or what is more convenient in north- 


ern latitudes, concentrated rays from a carbon 
arc upon a surface rendered anemic by compres- 


sion. Actinic light differs from roentgen rays 
in that it has bactericidal power. Good cosmetic 
result Is obtained with Finsen ray therapy in 


lupus vulgaris. other skin 


conditions has not been particularly beneficial. 
ath 
and the latter is also of service in convalescence 


Phototherapy in 
Rickets can be prevented by the light 


from acute febrile illnesses, especially measles 
and pertussIs. 


Ernst. The 
with 


\NDERSEN, treatment rci- 


and the intensiflicatio1 
of roentgen ray action by salt enrichment ol 


nomas saline 


the body. Miinchen. med. Webnschr ct. 

24, 1924, Ixx1, 1493-1494. 

Various clinical and experimental observa- 
tions indicate that increased sodium chloride 
intake causes an increased cell metab in 
the body. In oats and oatmeal ther ire 
insulin-like substances that have the pr erty 
of increasing the metabolism and at the me 
time of increasing the salt retention the 
body. The metabolism of active cells such as 
occur in carcinomas Is Increased with increase¢ 
in their salt content. This increased act tv o 
malignant tissues should render the stl 
more susceptible to the action of roentgen 


radiation. 

Failure in the treatment of carcinon 
perhaps be ascribable to a state of salt dey 
tion in the patient. The successful treatment 
of roentgen Injury with salt Is probab! ie to 
the penetration of salt into the injured tissu¢ 
which then takes up more moisture al thus 
dilutes the toxic products and stimulates the 
metabolism of the injured cells. 


Che 


veneral 


suggestion for treat! t Is 
somewhat as follows: Che patient with mi: lig- 
nant neoplasm should subsist on an oatmeal 
diet for several days, supplemented with salt 


up to the point of producing salt fever; and 
this is to be irradiatic 
repeated small doses according to the Opitz 
end Holzknecht technique. This therapy may 
be augmented by protein injections. A 


| 
a 


followed by 


escription Is given of 4 Cases In W 


method vielded satisfactory results. 


Borak, J. The 


gynecological 


most suitable treatment ol 
Vliincher 
Webnschr., Aug. 15, 1924, Ixxl, I11g-1121. 
All of 
medicinal 


trolled by 


| 
hemorrhages. 


uterine bleeding refractory to 
local 
roentgen 


and treatment can ¢ 


irradiation of the 


con- 


yleen, 


Roentgen and Radium Literature 


189 


so that surgical intervention becomes unneces- 
sary. In -youthful cases, the 
damage to the ovaries is an 


ivoidance of 
important 


con- 
sideration. Irradiation of the liver produces an 
even more rapid and pronounced effect than 
that of the spleen. 

As a matter of fact, the irradiation 
of any of the parench) matous organs (rich In 
cell nuclear matter) has the same styptic effect. 
The resultant uric acid excretion supports the 
assumption that the action of the 
with 


roentgen 


radiation 


IS associated effect on the nuclear 
substance. 

Three typical cases are cited, the 
radiation 
| 
i 


dose of 
administered being 4 skin units 
tered through 4 mm. A 


I] 
Curray, M., AND BENDA, 
myelogenic leucemia remarkably 
rated by thorium x Bull. et 
méd. d. hép. de Par., March 6, 1924, 3. s., xl, 
245 


Report of a case Is given In which 


R. On a new 


case ot 
amelio- 
mém. Soc. 
250. 


mvelogenic 
leucemia was effectively treated with thorium 
x after the condition had apparently been 
checked by radtother Splenomegaly and 
greatly increased leucocyte count were marked, 


ers ol red 


} 


as well as decreased nun blow 1d cor- 


+ 


puscles. There were 200,000 white corpuscles, 
25 per cent mvelocytes, and anemia In 
which the erythrocyte 1S 2,000,000. 
Roentgenotherapy was instituted, which 
irradiations of the spleen ied out In 
four treatments. There was no diminution in 
in the blood 
thorium 


size of the spleen, and no change 
constituents. Treatment with X was 
then substituted, 400 mgm. being injected at 
eight-day intervals. Fifteen davs after the new 


treatment was started, a definite and remark- 
able diminution in size of the spleen, reduction 
of leucocytes from 200,000 to 20,000, and an 
erythrocytes from 
3,400,000 Was observed he 
150 mgm. of thorium, and eight days later a 
still further decrease in size of spleen was noted, 
with a parallel decrease numbers of white 
cells, and increase in red cells. By this time 
the mvyelocytes and norn | 


increase ol 2.000.000 to 
4 


patient received 


ioblasts had entirely 
patient re- 


disappeared. Following this, the 
ceived 500 mgm. thorium, which was repeated 


eight days later. Further improvement was 
noted. The writers are quite sure that the 
thorium is responsible for the benefits of the 
above treatment, in spite of the fact that 


roentgen therapy preceded it. It is thought, 
1owever, that a combination of the two treat- 
ments will probably give results than 
thorium x alone. It is evident, however, that 
thorium is the more valuable of the two in the 
case reported. 


better 
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Faure-Beautieu, M., AND Movuguin, M. 
Acquired hemolytic jaundice accompanied 
by pulmonary tuberculosis. Mvyelo-splenic 
roentgenotherapy. 
isolysins in the course of jaundice and after 
cure. Bull. et mém. Soc. méd. d. bép. de Par., 
June 19, 1924, 3. s., xl, 885-892. 

A detailed case report is given of a patient 
from hemolytic jaundice and perni- 
cious anemia, accompanied with pulmonary 
tuberculosis, from which complete recovery 
resulted from roentgenotherapy. The presence 
in the blood of iso- and heterolysins was a 
distinct feature of the disease. There was great 
loss of red blood corpuscles from the blood, 
and resulting pernicious anemia. Tuberculosis 
of the right lung was substantiated by the 
roentgenogram. The usual tron medication did 
not seem to have any effect. Roentgenotherapy 
was instituted in the form of irradiations of 
the spleen and tibia. There was marked 
improvement shortly after the treatments 
began, and complete cure of the three condi- 
tions was accomplished. The exact reasons for 
such cure are not discussed, as well as the rdéle 
of the spleen in jaundice. Not only were the 
distressing symptoms relieved, but the blood 
picture returned to normal, the tuberculous 
lesions disappeared, and the sputum became 
entirely negative. The isolysins also disappeared 
from the blood. bi increase in erythrocytes 
was marked; from 1,160,000 during the first 
stage of the disease ee 5,560,000 after recov ery. 
The normal proportions of the corpuscles in 
the blood resulted from the treatment, and a 
normal condition was completely established. 
A full discussion of the significance of the 
various symptoms Is given. 
roentgenotherapy 


in this particular case Is 
stressed, 


and mention is made of a previous 
suce :ssful use of this treatment in pulmonary 
tuberculosis. 


Heriy, Louis. Adenomyoma of the recto- 
vaginal septum; association with pregnancy; 


radium treatment; apparent recurrence. 
Surg., Gvnec. & Obst., November, 1924, 


XXXIx, 626-635. 


All adenomyomata, no matter where situ- 
ated, show the same clinical reaction, namely, 
swelling up at the menstrual period. If the 
entire growth is removed no further trouble 
may be feared. If portions be left they will 
continue to grow and lead to pelvic adhesions 
and further complications. The growth con- 
sists of non-striped muscle and fibrous tissue 
and scattered throughout this are typical 
uterine glands. The latter may occur singly 
and in direct contact with the muscle or they 
may occur in groups. The prognosis in ade- 


Intermittent presence of 


The importance of 
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nomyoma is considered poorer than in myoma. 
Curetting and medical treatment make it 
worse. 

A case is reported in detail in a woman thirty 
vears old who had undergone a high forceps 
delivery six years previously. Surgical removal 
of the bleeding polypoid masses did not relieve 
the painful symptoms. The patient then 
received first a surface application of radium 
followed later by buried emanation tubes. An 
intercurrent pregnancy was interrupted at the¢ 


third month to prevent complications. Mor¢ 
bare emanation tubes were buried and_ the 
growths and symptoms disappeared. Anoth« 


pregnancy was allowed to proceed to term and 
successfully delivered by caesarean section 
The patient has remained without any further 
symptoms for three years. The old tumor area 
is now covered by telangiectasis similar to that 
following heavy doses of roentgen rays. 

This case suggests to the author an etiologic 
factor additional to the inflammatory reaction 
assumed by many authors. It Is suggested 
that during the first forceps delivery ther 
occurred a mechanical implantation of uterin« 


glands into the vaginal laceration. The latte: 
having been immediately repaired thes 


glandular structures were practically inclusions 
such as are known to occur in wounds of the 
skin and which also result in cystic 
Another case is cited to illustrate the 
tion of adenomyoma with malignancy. Thre« 
of four small bright red nodules about 2 or 3 
mm. in diameter were removed by a curett 
from the external os of the cervix In a woman 
forty-eight years old. One nodule found 
to be an ordinary uterine polyp; anothe: 
showed characteristic structure of adenomy- 
oma; the third, however, revealed a typical 
medullary carcinoma. The diagnosis of thes¢ 
specimens was confirmed by competent 
authorities. A radical hysterectomy 


orowt h. 


assocla- 


was 


was per- 
formed and revealed the astonishing fact of 
no further evidence of malignant § diseas« 


throughout the rest of the organ, the curett 
apparently having removed the entire malig- 
nant process. The patient is in perfect health 
after three years. 


Hyman, A. The intravesical (cystoscopi« 
treatment of carcinoma of the bladder by 
implantation of radium emanation tubes. 
Surg., Gvnec. e* Obst., December, 1924, 
xxxix, 827-831. 

In certain. selected cases of bladder 
malignancy the cystoscopic application of 
radium has a field of usefulness. It may be used 
as an adjuvant to fulguration; and in the 


implantation of bare tubes into the base of a 
application 


cystic papilloma or the surface 
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of radium it has proved of considerable value. 
It is also useful in aged and debilitated subjects, 
in patients refusing operation or In cases where 


operation is deemed inadvisable. In small 
recurrences following operative removal of 
primary carcinoma and in recurrences following 
fulguration of papillomas this treatment would 
be especially indicated. In: — le tumors 
should not be thus treated as it 1s absolutely 


have a clear view of the entire 


field of operation. 


necessary 


Bare tubes or seeds of radium emanation 
are used, The average dosage per seed IS 0.5 
to 1 me. A seed applicator or introducer Is 
described detail. One iS of the flexibl« t ype 
for use in the pera cystoscope, and_ the 
other is rigid and ; gen for the direct vision 
cystoscope. The seeds are applied under local 


anesthesia, care ales taken to implant them 
in the tumor tissue and not into the normal 
bladder wall. The reaction lasts from 2 to 5 
weeks. The tumor then presents a white slough- 
ing appearance which may 
months before it ts cast off. 
makes use of seeds with a 


persist for 2 or 3 
Phe latest technique 
dosage of 0.1 to 0.4 
marked necrosis but 
a more even and thorough radiation Is obtained. 
A typical case is described in some detail. 


me. These produce a less 


Lee, BurTON J., AND TANNENBAUM, NORMAN E. 
Inflammatory carcinoma of the breast. 
Surg., Gvnec. e> Obst., Chicago, November, 
1924, XXXIX, 580-595. 

Chis ts a report of 25 cases trom the breast 
clinic of the Memorial _— al. The disease 


has been found to occur in 1.3 per cent of all 
cases of mammary cancer. often fulminat- 
ing and may result fatally in a short time. The 
breast on the affected side usually incre 
size; the enlargement being diffuse and 
in consistency rather than of stony ha 
has been found almost always in 
cases with pendulous breasts, in 50 per 
of whom 


ises in 
soft 
raness. 
Che lesion 
cent 
lactation had never occurred. The 
rapidity of growth is startling, the tumor often 


filling the entire breast in a few weeks. The 
overlying skin is reddened and brawny, and 


this blush may extend beyond the normal 
limits of the mammary gland. The skin is hot 


and slightly tender. Both breasts may be 
involved almost simultaneously or in rapid 
succession. As the disease progresses the skin 
becomes deep red or reddish purple. The 


inflamed area presents a distinct raised periph- 
ery after the fashion of erysipelas. 
are no constant changes In the 


Chere 
blo pic ture. 


There mav be a slight leucocytosis and an 
occasional increase in small mononuclears. 
Chere is at no time an extensive breakdown of 


the skin overlying the breast tissue although 


Roentgen and Radium Literature IgI 


minute ulcerations ma occur late in the 


disease. Pulmonary metastases are rapidly 
progressive once they make their appearance. 
The patients remain well nourished until 


late in the course and they die 
metastases, the inflammatory 
sisting until the end. 

It appears that the inflammatory symptoms 
occur at the very outset of the disease. 
incidence was from 24 to 62 years, the 
being 44.6 years; 


from systemic 
Symptoms per- 


The age 
average 
36 per cent of the cases were 


under 39 years of age. There is no convincing 
evidence that the condition is of traumatic 
origin. Inflammatory carcinoma is_ rather 
readily differentiated from abscess of the 


breast, erysipelas, radiation burns, tuberculosis 
of the breast, ulcerati arcinoma, cancer en 
cuirasse, Paget’s ale of the and 
summa of the breast. 

A systematic study of the pathology has not 
been made but study of limited material dis- 
closes the dermal lymphatics 
invaded by carcinoma cells. This diffuse lym- 
phatic metastasis Is the cp na e microscopic 
pathological feature of this phase of mammary 
carcinoma. Bacteriological examination of three 
sections disclosed no single type of pathogenic 
organism. Biochemical findings showed nothing 
peculiar about this condition. 

The series consisted 
operable 


nipple 


evervwhere 


of 4 cases of primary 
cancer, 14 of primary inoperable 
cancer, and 10 of recurrent cancer, all of the 
inflammatory type. Experience demon- 
strated the inefficiency of surgery in the treat- 
ment of this condition. Apparently the diffuse 
invasion of the dermal lymphatics militates 
against a surgical success. This type of carci- 
noma responds to surgical treatment with an 
almost immediate and extensive recurrence and 
a rapidly fatal result. Radiation treatment is 
indicated even in those cases that are ordi- 
narily classed as “operable.” The roentgen 
treatment consists of five or more exposures 
over the involved areas using peak voltage of 
140 kv., 4 or 5 ma., focal skin distance 
10 to 12 In. with 4 mm. Al. The breast and 
involved nodes are exposed for 15 minutes. 
The outlying cutaneous areas are exposed for 
5 to 7 minutes, the dosage being planned for 
each individual. The time between treatments 
is usually 2 to 4 days. The cycle of treatments 
is repeated in 6 to 8 weeks or longer if regres- 
sion has been insufficient or the 
remained stationary. 

Patients with large bulky breasts have been 
treated more satisfactorily by the use of 200 kv. 
peak, 4 ma., focal skin distance 20 in. through 
0.5 mm. Cu and 1 mm. Al, time 60 to 80 min. 
The interval between treatments was several 
days. Lower voltage may be 


has 


135 to 


disease has 


used for the disease 
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beyond the confines of the breast. Radium as 
an external agent has not been extensively 
employed. In one or 2 cases introduction of 
radium needles filtered with 0.4 mm. Pt com- 
bined with roentgen radiation externally gave 
excellent primary regressions. This form of 
treatment gives a definite prolongation of life 
and satisfactory palliation. Well planned radia- 
tion may extend life for one to two years. 
The average duration of disease after admission 
to the hospital is 8.3 months, and the average 
total duration of the disease in all 28 cases 
is two years. Patients who have not had surgi- 
cal intervention respond best to radiation 
treatment. 


Louste, [THIBAUT, AND VALIERE-VIALEIX. On a 
case of Hodgkin’s disease which presented 
during its course osseous lesions (vertebral 
and sternal) of difficult interpretation. The 
amelioration of these lesions by roentgeno- 
therapy. Bull. et mém. Soc. méd. d. bép. de. 
Par., May 29, 1924, 3. s., xl, 761- 
A typical case of Hodgkin’s disease came to 

the attention of the writers in August, 1921. 

The usual symptoms were noted, with adeno- 

pathy of the neck and the axilla and the 

mediastinum, but no_ splenomegaly. The 

Wassermann reaction was negative and the 

previous history was negative. Histological 

examination showed the usual cells present 
in such cases. The case was treated by roent- 
genotherapy for 8 weeks, one treatment each 
week. The general symptoms promptly sub- 
sided and the glands diminished rapidly in size. 
Histological sections of these glands confirmed 
the cure that had been effected. A diminution 
of the sterno-costal glands, as well as those 
near the vertebrae, was brought about by 
irradiation, as well as the neoplastic osseous 
lesions found in these regions. The latter 
lesions are of particular interest, 
their rarity in this affection, and because they 
responded to readily to irradiation. In treating 
the latter, the following doses were administered: 

First series (2 months): cervico-dorsal region, 
30 H; sterno-clavicular and right cervical, 8 H; 
sterno-clavicular and left cervical, 8 H. 

Second series (1 month): cervical and left 
parotid, 17 H; cervico-dorsal, 15 Hy; left 
axilla, 17 H: right axilla, 17 H. 

By means of these irradiations, the progres- 
sive amelioration of these lesions, as well as other 
abnormalities of the organism affected, resulted. 
Three months later, the same treatment was 
repeated, using a dose of 15 H. Not only 
were the processes of destruction of the bone 
arrested, but reproduction of bony tissue 
was noted. The case is of particular interest 
because of the ready cure obtained by roentgeno- 


771 


because of 
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therapy of a rare condition, and one for which 
there was no precedent as to treatment. 
Reap, J. Marion. The management of exoph- 

thalmic goiter. J. Am. M. Ass., Dec. 20, 

1924, Ixxxill, 1963-1968. 

It must be recognized that so-called exoph- 
thalmic goiter Is a whose etiology is 
unknown. This forces the employment of 
empiric methods. Rationality should guide us 
so far as our knowledge of the pathologic 
physiology of the disease will permit. Empiri 
methods should be properly evaluated and not 
mistaken for cures or even rational treatment. 
It is — to recognize that exophthalmic 
goiter runs a fairly definite course and in the 
majority = cases results in spontaneous cur 

Although the ultimate c: — of exophthalmi 
goiter is unknown, some of the predisposing 
and exciting factors seem fairly well established. 
There is an hereditary factor in some cases. In 
many instances there seems to be an hereditary 
instability and endocrine imbalance. Exciting 
causes may be grouped under three heads: sex 
epochs, psychic trauma and infection. It is 
desirable to establish, if possible, which of 
these causes Is operative In any given 
since the subsequent therapeutic course 
pre NOSIS vary. 

Extensive use of the term “hyperthyroidism” 
implies that the pathologic physiology of the 
disease is known and has given rise to thera- 
peutic procedures directed toward decreased 
activity of the gland. The habit of expressing 
the basal metabolic rate in percentages abov« 
and below normal has given rise to the ide 
that such percentages are a measure of the 
degree of hyperthyroidism or even the amount 
of thyroxin secreted. Many observers are 
coming to believe that there must be marked 
qualitative changes to account for some of the 
phenomena that the theory of hyperthyroidisn 
fails to explain. 

Mortality Statistics. Lowest possible mor- 
tality rate is probably 1 or 2 per cent. This is 
an ideal not attained by any method of treat- 
ment. Surgical results, until recently, 
mortality of 4 per cent. 

Morbidity. Duration depends on the 
severity and varies from six months to thre« 
years; average is fifteen to eighteen months. 

An analysis is given of the results obtained 
in 189 cases by various methods of treatment. 
had 
roentgen 


dise: ase 


CaS 


and 


show 


Forty-eight were treated surgically; 55 
no specific 
treatment. 
Regardless of the method of treatment a 
marked fall occurs in the mean basal metabolic 
rate so that a low point is reached in from four 
to five months. But in each group there is 


therapy and 86 had 
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and 
ight of 
first crisis. 


which, both in height 
elapsed time varies directly with the he 
the basal metabolic rate at the 
There seems to be a tendency to a second 
recrudescence at the end of about the sixte enth 
month. At the end of two vears after the first 
crisis, the average of all patients remain 


secondar\ rise 


ng in 
the series was approximately plus 10 per cent. 
The author quotes with approval the foll 


wing 
from Barker: 

“The average duration of hyperthyroiaism 
associated with diffuse hy perplasia of the whole 


thyroid gland is probably two or three years 


no matter how vou treat it (medically, surgi- 


cally, or radiologically). You may, it is true, 
compel a subsidence of the symptoms by 
treatment, but rarely a cure until this time has 
elapsed; moreover, aiter recovery trom an 
attack, these patients are prone to recurrence 


in later life.” 


In this connection the author makes the 
following observation: “‘ There seems exist 
a general belief that surgical measures, espe- 
cially subtotal thyroidectomy, will effect a cure 
if all other means fail, and that patie! ts who 


are operated on do not have the recurrences 
to which Barker refers above, and which all 
clinicians know frequently in pat 
who have once had the disease. In the 


three vears | twenty-two 


ents 
last 


patients 


OCCUT 


hav e seen 


who have submitted to surgery but c nue 
to suffer from the same thyrotoxic symptoms 
that distressed them priot to operatio! Phe 
basal metabolic rates of these patients ranged 
from minus 6 to plus 80 per cent. It must not 
be supposed that this group had not been 


skillfully operated on, for many of them had 


journeved to the best surgical clinics the 
country. Some had had bilateral lobectomy, 
and one had submitted to six operations on 
the thyroid. I have dwelt somewhat ength 


on the surgical aspects of the question because 


this form of therapy is best known to and 


the belief is prevalent that resort to surgery 
is always followed by beneficial results, and 
that the mortality rate is only 4 per cent. It 
must be remembered that this low death rate 


is attained in this country at only a few well 
known thyroid clinics, and it is probable that 
the operative death rate the whole country 
over is appreciably more than 4 per cent. 
“Nor is it to be assumed that the roe ntgen 
ray or anv other measure always results In 
cure. Exophthalmic goiter represents a physi- 
ologic or functional disturbance in which both 
the endocrine and autonomic nervous s vstems 
participate. The thyroid function is only one 
of many that are deranged. AIl this evidence 
seems to indicate that this disease is not one 


of the thyroid sui generis, as neither gross nor 
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microscopic changes in that gland are con- 
stantly present. For this reason, measures 
directed toward the thyroid alone can only 


result beneficially, so far as the thyroid partici- 
pates in the disease. For this reason neither 
surgery nor roentgen-ray exposures of the 
thyroid can be regarded as curative.” 
\Vfanagement of the Disease. The aim should 
be to many as possible through the 
course of their disease with as little strain on 
the nervous and cardiovascular system as 
possible and restore the largest possible number 


Carry as 


to full social and economic usefulness. Treat- 
ment should be begun as soon as possible after 
inception of the disease. Bed rest is necessary 
at first in order to estimate the severity of the 
The amount of 
with the severity. In severe 
necessary, with 
improvement occurs. 

\lore important even than rest is avoidance 
of mental stress. It is necessary to avoid fatigue, 
both mental and physical. Careful attention to 
diet Is necessary so that increase of weight is 
assured. Palpitation seems to be manifesta- 
tion of derangement of the autonomic nervous 
svstem. The heart rate and pulse pressure are 
increased. The most useful drugs to control the 
discomfort caused by the rapid and strong 
heart action are quinin hydrobromid and 
quinidin. The former has an additional sedative 
action on the nervous system. 

One of the chief aims in management of the 
disease is to prevent myocardial damage, which 
leads to decompensation and is the one resid- 
uum of the from which there is no 
recovery. It is not, however, a very frequent 
sequel of the disease and the liability of its 
occurrence has been exaggerated as arguments 
for early surgical intervention. Cardiovascular 
damage Is a more constant and prominent 
feature in toxic adenoma than in exophthalmic 
goiter. Administration of iodin is the only 
medication which may be regarded as specific. 
One of the unfortunate results of accepting an 
unproved theory of causation of the disease 
has been the acceptance of Kocher’s admoni- 
tions against the use of iodin. With the growing 
tendency to view this disease as representing a 
qualitative change in thyroid secretion the 
giving of todin has become more popular. The 
author advocates Its use not only as used by 
the surgeon to prepare the patient for operation 
but also in the treatment of non-surgical cases. 
The response varies in different individuals 
and a few do not tolerate it, while others show 
marked improvement. When compound solu- 
tion of 1odin is used the initial dose should be 


varies 
rest IS 
activity as 


disease. rest necessary 


Cases bed 
more 


more and 


disease 


3 to 5 drops a day gradually increased to 10 
to 12 drops a day. 
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The author recommends the trial of the 
roentgen ray in most cases of exophthalmic 
goiter. “The same skill should be required of a 
roentgenologist who undertakes to treat these 
patients as is demanded of a surgeon. In 
roentgen-ray treatment the mortality rate is 
nil; at least it is not increased over the irre- 
ducible minimum, and no myxedemas, burns 
or scars are produced with the present tech- 
nique employed by trained roentgenologists. 
The period of treatment varies with the 
severity of the disease and should be persisted 
in frorr four to six months, with monthly 
estimation of the basal metabolic rate. This 
form of therapy will not prevent recrudescence 
any more effectively than does surgery, but 
it has the added advantage that the patient 
is still under supervision and realizes that 
treatment must be persisted in until he is 
sufliciently recovered to require medical atten- 
tion no longer . . 

“The half-hearted pursuit of this method 
has led to its incorrect evaluation by the 
profession and to unsatisfactory results to the 
patient.” 

The following statement is 
author’s summary: “In addition to the time 
element, which is the most important single 
factor in effecting a cure, the most effective 
measures are, in order of their importance, 
(1) rest, both physical and mental; (2) roent- 


made in the 


gen ray; (3) iodin; (4) symptomatic therapy, of 


which quinin hydrobromid is very effective, 
and (5) In a very few cases, surgical interven- 
tion, the type varying with conditions.” 


Scumitz, Henry. Five year end-results ob- 
tained in carcinoma of the female pelvic 
organs with special reference to radium and 


x-ray therapy. Surg., Gvnec. ¢> Obst., Decem- 
ber, 1924, XXXIx, 775-780. 
Primary siiuiaiens numbering 584 and 


recurrent cases numbering 150 were observed 
by the author from 1914 to 1923, inclusive. 
All of the 734 cases were subjected to treatment 
with radium and roentgen radiation. The cases 
of primary carcinoma were divided according 
to physical findings into four groups as follows: 
Group 1 the cle: arly localized single growth; 


Group 11 suspicion of beginning invasion of 


tissues surrounding the growth; Group 111 
multiple growths, infiltration of adjacent 
tissues, fixation of organ or involvement of 
regional Ivmph nodes; Group Iv extensive 
ulceration and necrosis, advanced cachexia, 


extensive involvement, distant metastases. 
The author has discarded the customary group- 
ing into operable, borderline, inoperable, etc. 
because such a grouping depends too much 
on the subjective interpretation of the clinician. 
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The indications for treatment were: in Group 
1 radical surgical excision; in Group 11 radium 
and roentgen irradiation followed by excision; 
in Group 11 radium and roentgen irradiation, 
and in Group Iv palliative medicinal treatment. 
One hundred and eighty primary carcinomas 
were treated according to the grouping and 
indications outlined above. After five years “0 
end-results showed 78.5 per cent survivals i 
Group 1; 26 per cent in Group 11, and 10.4 per 
cent in Group 111. There were no survivals in 
Group Iv. 

The dosage applied in the combined method 
of radium and roentgen therapy 
of a 100 per cent dose of roentgen rays plus a 
radium dose of 3600 to 4700 mgm. 
hours. 


consists 


element 
Comparison with results from other 
clinics indicates that surgery is the method of 
choice in Group | cases. If surgical treatment is 
used in Group 11 cases it should be preceded by 
radium and roentgen irradiation to render the 
cancer harmless. However, radiation therapy 
without subsequent surgery gives better perma- 
nent results in cervical carcinomata. Radium 
and roentgen-ray therapy is the method of 
choice in clearly inoperable cases; 60 out of a 
total of 1000 clearly inoperable and advanced 
cases were anatomically healed and subjectively 
well at the end of five years. 

The group of recurrent carcinomata were 
placed into four similar groups, and the treat- 
ment employed radium and roentgen rays with 
excision where possible. The cases studied 
usually presented themselves for treatment a 
long time after operation, probably because the 
patients thought themselves cured. The total 
number of recurrent carcinomata from 1914 to 
1918 is 63 of whom 5 showed a five-year cure, 
that is 7.9 per cent. The results in this series of 
recurrent cases are not decisive. 

It is concluded that the radiation treatment 
of carcinomata of the female pelvic organs 
compares favorably with surgical treatment if 
the percentage of cases suitable or not for 
operation is taken into account. 


Simon, L., AND WoLLNER, W. Shall cases of 
mammary carcinoma be_ postoperatively 
irradiated or not? Miinchen. med. Wehbnscbr., 
Nov. 21, 1924, Ixxi, 1639-1641. 


The prognosis in mammary carcinoma is 
dependent entirely upon an earliest possible 
operation which must be as extensive as possible. 
Cases included in Group 1 of the Steinthal 
classification show 100 per cent recovery after 
an early operation. Of all mammary tumors, 
82 per cent are carcinoma and about g per cent 
sarcoma. Only the small remainder—g _ per 
cent—are benign tumors. The permanent 


results in the second and third Steinthal groups 
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are unsatisfactory and demand the most radical 
operation with sacrifice of the musculi pecto- 
rales and thorough removal of glands. Here 
postoperative radiation with doses very much 
lower than the “carcinoma 
appear to have a favorable action. Phe Ir! 
ation should, however, be continued for a veat 


SOHC alled 


or a vear anda half at intervals of six weeks and 
longer. 


The discussion is based upon a total of 66 
cases of which 35 were operated on and 31 also 
received postoperative irradiation. The latter, 
in a way, comprise cases slightly less favorable 
because irradiation was recommended owing to 
uncertainty as to removal of all the cancerous 
growth. All the cases were operated on one 
surgeon from 1916 to 1921. Taking into 
consideration the small numbers of the different 
cases when distributed among the three groups 
of the Steinthal classification the results are 


interesting. Of the cases in Group 1 there was 
100 per cent recovery after the 5-year period in 
all the cases whether receiving radiation or 
In Group 11 there was a 50 per cent survival 
after five years in both the irradiated and non- 


irradiated cases; however, the 3-year period 
shows only 40 per cent survival for the non- 
irradiated cases and 60 per cent In those 


the 3-Vvear 
period shows 20 per cent survival in those not 
irradiated and 37.5 per cent in those irradiated. 

Reports from various clinics give conflicting 


in either class for five vears but 


data as to the value of postoperative irradia- 
tion In mammary carcinoma. The experience 
of the authors indicates that the dosage used 
in postoperative irradiation may 
responsible for the different results the 
different clinics. They found, for instance, 
that administration of the so-called “‘carcinoma 
dose’’ was followed by unfavorable response 
in their patients, and they quickly changed to 
a system of div ided doses very much below the 
“carcinoma dose.’ Most of the cases received 
distant, field irradiation, skin focal 
distance of 60 to 80 cm., one skin unit dose 
being applied through 0.5 mm. Zn. The irra- 
diation is repeated 2 to 4 times at irregular 
intervals of 2 to 4 months according to the 
circumstances. The first treatment Is given 8to 10 
days after operation and should be administered 
within three weeks of operation. It is concluded 
that a prophylactic irradiation in all early cases 
of mammary carcinoma is not indicated. 


Funs, Herpert. The roentgen 
skin disease. Wien. klin. Webnschr., Aug 
1924, XXxvul, 841-844. 

In the past the great error in roentgen 
therapy of skin diseases has been the adminis- 


have peen 


large 
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tration of doses containing too large a propor- 
iltogether too great 
total dose. Nowadays experience has shown 
that a dose of uniform rays of medium hard- 
ness, that IS, 0.16 too.15 A. about 25 to 27 Cm. 
parallel spark gap) filtered through graded 
filters of 0.5 to 4 mm. Al, according to the 
localization is the most successful technique. 
The dose at a sitting should never approach the 
erythema 


tion of soft ravs and an 


reaction. There’ is temporary con- 
traindication to the irradiation of all those 
dermatoses which have recently been treated 
with the stronger irritating physical and 


chemical agents. Moreover a skin previously 
injured or affected by radiation should be 
avoided in future administrations of roentgen 
ravs. 

the head for 
purposes of treating hyphomycoses has been 
used successfully as a routine, but this has not 
been applied in the treatment of the various 
forms of sycoses of the beard. However some 
success has been obtained in the treatment of 
hypertrichosis for cosmetic purposes In produc- 
ing epilation by 3 to 4 doses filtered through 4 
mm. Al, administered about three months 
apart. This demands care and _ skillful 
technique for successful accomplishment. The 
method is recommended for hair 
from nevus pilosus. 

In combination with other methods of treat- 
ment, the use of roentgen rays In various types 
of skin tuberculosis is advantageous, especially 
in lupus. The treatment does not prevent 
recurrence but renders the exposed tissues more 
amenable to medicinal treatment. Scrofulo- 
derma responds relatively quickly, superficial 
areas receive 5 to 6 H. through 1 to 2 mm. Al, 
while the deeper areas receive 7 to 8 H. filtered 
through 3 to 4 mm. Al. Mention is also made 
of the fact that illumination with the quartz 
lamp often gives as favorable results and with 
less danger. 

Actinomycosis of the skin is treated with 8) 
to 10 H. through 3 to 4 mm. AI in conjunction 
with surgical or medicinal treatment and is 
controlled successfully. Rhinoscleroma responds 
to similar treatment. It is stated that a patient 
with lepra nodosa receiving 6 H. through 2 mm. 
Al, repeated several times, was improved and 
the nodules eliminated. Under certain circum- 
stances inflammatory proliferative or hyper- 
secretory conditions of the superficial glands 
are favorably affected by roentgen rays. 
Varieties of acne vulgaris are given 6 to 8 
treatments of 2 H., 0.5 to 1 mm. Al, and greatly 
improved thereby. Recurrent regional furun- 
culosis is frequently cured by a single treat- 
ment with 6 to 7 H., 2 mm. Al. Continuous, 
intensive local hyperidrosis that has failed to 


Roentgen epilation of areas of 


geat 


removing 
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respond to ordinary treatment is frequently 
permanently reduced by 2 to 4 doses of 8 to 
9 H., 4 mm. AI. Stubborn nail affections of 
various kinds often respond favorably to 
roentgen treatment of 6 to 9 H., 2 to 4 mm. Al. 

Mention is made of the sedative effect of 
roentgen rays in such conditions as pruritus 
using I to 2 treatments of 1 to 3 H., 0.5 mm. 
Al. On the other hand, in acute eczemas, 
roentgen rays seem to be contraindicated as 
well as inveterate hemorrhagic eczemas of 
varicose leg and of tyloticrhagadiform areas of 
the palm and the plantar surface of the foot. 

Mention is also made of numerous other 
conditions of the dermal and subdermal tissues 
and their responses to radiation. 


Lane, Laura A. Radium in ophthalmology, 
with special reference to its use in benign 
affections. J. Am. M. Ass., Dec. 6, 1924, 
Ixxxil, 1838-1845. 


Radium yields good and even specific results 
in certain eye diseases but there is an enormous 
field for research, especially with respect to 
questions of dosage and methods of screening 
and application. The author has reviewed 
the whole literature for the past twenty years 
on the subject of application of radium in 
ophthalmology, and a summary is given of the 
effect of radium in benign affections of the eye. 
A total of 40 different diseases and conditions 
of the eye and its appendages is listed in 
which radium has been found of benefit. It 
is specific in vernal conjunctivitis, trachoma, 
and angioma. Growths on the lids yielded 
with excellent results, much better than when 
removed by surgery, as disfiguring scars and 
loss of substance are avoided when the radium 
has been"properly used. 

Radium gives promise of being a valuable 
aid in the treatment of ulcers and opacities 
of the cornea and probably in some affections 
of the deeper eye structures. At present a 
better knowledge of dosage, screening and 
methods of application of radium are necessary 
in order that maximum results may be obtained. 
A description is given of the detailed treatment 
in 10 cases of different eye conditions; and a 
summary of the results in 30 other cases is 
presented. 
HALBERSTAEDTER, L. Roentgen therapy in 

internal medicine. Deutsche med. Webnscbr., 

Aug. 22, 1924, I, 1138-1141. 

A pathologically altered hypertrophic organ 
with hyperfunction or in a state of malignant 
degeneration is influenced by roentgen radia- 
tion through injury of the pathologic cells 
or impairment of the cell function. This 
particular aspect is illustrated by leucemia and 
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its control through irradiation of the spleen 
and of Basedow’s disease influenced by irradia- 
tion of the thyroid. Moreover a perfectly 
normal organ may, by action of radiation in 
producing cell injury or decrease of function, 
cause it to influence a pathologic process dis- 
tinctly external to it. Thus, irradiation of 
the ovary controls pathologic hemorrhages of 


the uterus and irradiation of the testicle has 
an effect upon prostatic hypertrophy. 

On the other hand, inflammatory infiltra- 
tions, granulomas and tumor cells occurring 


as a result of certain pathological processes in 
any organ are influenced directly by roentgen 
rays through cell injury. This phenomenon 
may also be interpreted as an increase in 
resistance of the surrounding normal tissue. 
The facts in the case are definite but thei 
explanation is a matter of discussion. It is also 
known that every local irradiation may 
circumstances, cause general effects similar to 
those following protein injections, that is 
changes in the blood picture, decrease in coagu- 
lation time, etc. An analgesic effect of roentgen 
rays is undoubtedly present but still remains 
unexplained. Still another r aspect of the applica- 
tion of roentgen rays In internal medicine ts the 
utilization of quantities of radiation which 
call forth an acceleration of function in an 
organ instead of injury. This has been widely 
utilized as for instance in the irradiation of the 
pancreas for the control of diabetes and the 
irradiation of the bone marrow in the case of 
pernicious anemia. This last aspect presents a 
very much disputed point. 


PrFaHLer, G. E. Roentgenotherapy in sarcoma 
of the orbit. J. Am. M. Ass., Jan. 10, 1925, 
Ixxxiv, 87-93. 


, under 


A report is given on a series of 26 cases 
observed from 1903 to 1923, all of which are 
briefly described. They comprised 9 cases of 
recurrent sarcoma of the orbit, 6 of whom have 
died. All but one showed definite improvement 
lasting from two to fifteen months. The poor 
results in the recurrent cases as compared 
with the good results in the primary cases 
would argue against operation and in favor of 
early and thorough irradiation of the primary 
tumor. In the primary cases the patients under 
treatment usually show improvement within a 
month after the first course of treatment. There 
is usually reduction in the size of the tumor and 
in the pain. The earlier the patient is treated, 
the more prompt and satisfactory have been 
the results. In nearly all the cases the tumor 


tissue disappeared completely. 

The technique of roentgen therapy in this 
condition demands the greatest care in out- 
lining the fields and directing the rays during 
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cross firing so as to preserve the evelids and the 


brows. The technique used during the twenty 
vears has passed through evolutionary changes. 
The roentgenologist must 


told of the extent ol 


determine or be 


the disease and he must 


deliver about 100 per cent of an erythema dos¢ 
nto all the tumor tissue and must not damage 
normal tissue. In general, during the past ten 
ears the therapy was applied with Q-In. 
parallel spark gap, 5 ma., for 20 min. with the 
ravs filtered through a combination filter 
equivalent to 6 mm. ol Al, skin focal distance 
30cm. From 4 to 6 portals ot entry were used: 
I a field between the evebrow and the 
evelashes of the upper lid; (2) one above the 
evebrow: 3) one below the evelashes; 1) one 
or two treids in the temporal and ZVgomatk 
region, and 5) an oblique field through the 
intraocular egion of the opposite side ne 
fields must not overiap and the evebrows 
ind evelashes must be carefully protested 
lead. | PSV IO! 
liagnostic purposes does not seem gee Ee 
because of danger ol spreading the condit 


ScHULTE-TiGccEs, H. Reaction to deep roentgen 
therapy of pulmonary tuberculosis. Deutsche 

med. Webnscbr.., 


Dec. 12, 1924, I, 1754-1755. 

The treatments discussed were administered 
with a Svmmetrie apparatus with a parallel 
spark gap of 40 to 41 cm. filtered ~~ 0.5 
mm. Zn. The size of the fiel 1 could | ried 
from 10 X 10 to 20 X 20 cm. and the skin 


aged 30 to 40 


ceneral reactions observed alter treatment were 
lassitude, 
roentgen 


focal distance aver cm. The 


headac he malaise and 


sickness. 


fibre yn val se 


prono inced 
predon inantly 
types of 
general a greater sensitiveness to 
radiation than did those of the purely cirrhotic 
type, although the latter recetved relatively 
greater The dosage in the first group 
consisted of 3 to 6 per cent skin unit dose while 
in the second case 


ises. ol 
nodose Ol tuberculosis 


showed in 


rer SCS, 


the dose was 10 to [5 per 
cent of the skin unit 

The focal reactions 
roentgen therapy 
are ol great 
increased sca 


dose. 
resulting from 
in pulmonary 
importance. One effect is an 
formation in the 
tive type of th 1e disease and of increased exuda- 
tion in the exudative form. As a result of the 
radiation of tuberculous foci apparently 
specific protein-like and specific tuberculin-like 
substances are formed which produce 
reactions upon the infected focus as well as 
upon the body in general. Small doses of ra 
tion avoid the danger of excessive focal irrita- 
tion. The mild stimulation is accom- 
panied — increased sputum, pressure sensation 
in the lun s and sometimes tempor: iry reappear- 


tuberculosis 


= | 
tissue proauc- 


non- 
the Ir 

dia- 


desired 
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ince of tubercle bacill n neg th ¢ sputum. 
The duration of reaction varies from several 
days to several weeks An effect upon the 
temperature has also been noted 


MISCELLANEOUS 


CaMERON, A. T., McMitztan, J. C. 
Chloride metabolism in réntgen 1 
Lancet, Aug. 23, 


AND 
therapy. 
1924, Il, 305-307 


Metabolism studies have up to the present 


| 
indicated no change in the pH value of the 
urine which might indicate an acidosis. Nor 
vas there observed ketonuria or increased 
lactic acid secretion, so far as preliminary 
studies go. Five abbreviated case reports are 


presented which support the following conclu- 
: Roentgen-ray 


pre a 


thei ipv in massive doses 


definite lowering of urine 


sion 


excretion 


ind a definite chlorick retention when the 
upper abdomen is irradiated. Irradiation of 
other parts of the body produces a less effect. 
Other things being equal, the tendency to 
roentgen sickness Is greater after irradiation of 


the upper abdomen where the previous chloride 
excretion is low. Preliminary feeding of sodium 
chloride daily so that the aha excretion Is 
raised to 10 gm. or treat- 
ment, with continued administration during 
treatment prevents or | he sickness. 
The blood chloride is not invariably affected, 
though sometimes the is lowered. 
There was usually a shtly greater nitrogen 
excretion during the aa ition period. 


more per day bDetore 


percentage 


The radiation perc red to these 5 cases 
of carcinoma varied from 10 ma-hr. to 32!4 
ea with the other factors adjusted to the 
conditions of the individual case. 

Apparently chloride retention following 
roentgen treatment is a real thing. The question 
than arises, what causes this retention and why 
is chloride therapy ol effect? It is 
suggested that if roentgen radiation produces 

toxin which also reacts with sodium chloride, 
then if the reaction proceeds sufficiently there 
should be not only a chloride retention but also 
a lowering of blood chloride. This interesting 
possibility should be further investigated. 


MICHAEL. 
capillaries of 
animal 


beneticial 


Levin, Isaac, AND LEVINE, 
action of buried glass 
emanation on plant 


Am. M., Ass 


1050. 


The 
radium 
tissues. J. 
1924, Ixxxil, 1645- 


I 
and 


Nov. 


An analysis of experimental studies shows 
that the action of radium emanation upon 
plant, animal and human tissue Is analogous. 
[his action results in complete 
first zone of tissue, 
in the second zone. 


necrosis of the 
and cellular degeneration 
Subsequently absorption 
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of the necrotic tissue and formation of con- 
nective tissue take place. Close study of the 
phenomena involved shows that the mechanism 
of the action of beta rays differs widely from 
the caustic effects of heat or chemical agents, 
and is qualitatively analogous to the action 
of the gamma rays. 

The biologic action of the gamma rays of 
radium and roentgen rays must depend in the 
ultimate analysis on the intra-atomic action 
of these rays upon the atoms exposed. The 
difference between the biologic action of gamma 
and beta rays is only quantitative and due to 
the fact that the ratio of beta to gamma rays 
in a unit of radium is about 100 to 1. Five 
me. of radium emanation distributed in 10 
capillaries will destroy 10 cubic millimeters of 
carcinoma. To produce the same effect by 
surface application, gamma rays of 500 me. 
would have to be employed. 

The clinical results obtained in the past five 
vears from the use of radium emanation are 
very significant. Pathologic conditions that 
do not yield to large quantities of filtered rays 
may respond readily to the beta ray action of 
the buried capillary glass tubes of radium 
emanation. In epithelioma of the skin the 
results obtained showed clearly that the beta 
rays of radium do not act as a simple caustic. 
The capillaries were placed within the epithe- 
lioma but were not allowed to enter subcuta- 
neous tissue. New epidermis appeared in from 
four to six weeks. In carcinoma of the mouth 
the most striking observation was the healing 
and covering with normal mucous membrane 
of the ulcerations formed by the carcinoma. 
In some cases the degree of palliation secured 
was encouraging. 

In carcinoma of the lower lip the primary 
condition can be destroyed by the method of 
buried capillaries no matter how extensive the 
process, but recurrence and metastases fre- 
quently take place. Surgery is the method of 
choice in all operable cases. The general results 
obtained by use of emanation capillaries are 
much superior to those obtained in previous 


years by a combination of surface radium 
application, roentgen-ray therapy, and dia- 


thermic coagulation. In carcinoma of the breast 
without involvement of the axillary lymph 
nodes, postoperative high-voltage roentgen 
therapy is applied, together with surface dosage 
of radium to the axillary and supraclavicular 
region. In cases with metastases, emanation 
capillaries are buried in the tumor mass of the 
breast and in the mass in the axilla. This is 
followed by high-voltage roentgen therapy 
and four to six weeks later by a radical mastec- 
tomy. In carcinoma of the cervix radium 
emanation capillaries are employed with or 
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without an accompanying cautery. In_ the 
majority of cases no reaction takes place and 
the patient makes an uneventful recovery. 
The radium treatment is accompanied in all 
cases by high voltage roentgen-ray therapy. 
In carcinoma of the prostate and bladder the 
insertion of glass capillaries of radium emana- 
tion is to date the best single method ol 
therapy for these conditions. 


McGricor, D. B. Radiology (in arduis fidelis). 
J. Rov. Armv Med. Corps., Lond., May, 
1924, xlul, 351-358. 

Mobility is the first principle of a war organ- 
ization and any methods of instruction, of 
technique and of design and construction must 


fulfil this principle. To accustom the roent- 
genologist and roentgenographer to work 
under constant conditions of a civil hos- 


pital is fatal to work under the varying con- 
ditions of war. The requirements of a military 
medical roentgenological department are: (1 
adequate training; (2) mobility; (3) stand- 
ardization; (4) safety first; (5) efficiency; and 
(6) low cost. 

Diagrams and suggestions are given for a 
design of a system of high tension “e ads suitable 
for milite ary hospitals anywhere in peace or in 
war. The main feature of the pl se is the 
employment of an overhead gallows system 
attached to the transformer or coil sets. The 
wooden posts have upon them short vulcanite 
stems which support half-inch brass bars to 
carry the current. The cost of this system is 


stated to be very small, about one-quarter 


that of the regular hospital system of “fixed 
to the roof” overhead rods. 
A plain three-ply table top about 6 ft. * 3 


ft., on four legs with good casters without any 
attachments Is all that is needed, as with a tube 
stand a complicated table is unnecessary. In 
the late war, this lesson was learned and a 
stretcher on iron trestles frequently fulfilled 
all requirements. 

A portable tube stand is described which 
fulfils all the military requirements for porta- 
bility, etc. It consists essentially of a base to 
be weighted down by generating apparatus or 
storage batteries and an adjustable arm per- 
mitting a wide range of movement for routine 
work, over- or under-table work, dental 
roentgenography and general roentgenoscopy. 


McGricor, D. B. Radiology (in arduis fidelis). 
J. Rov. Army Med. Corps., Lond., August, 
1924, xlil, 114-118. 


This contribution gives in alphabetical order 
definitions and explanations of the commoner 
terms used and conditions found in photo- 
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graphic technique connected with roentgenog- 
raphy. It is full of the usual details and hints 
and cannot be adequate ly abstracted. 


Suciura, KANEMATSU. The influence of rad 
tions from radium emanation upon tumor 
susceptibility in albino rats. J. Cancer 


Research, October, 1924, vull, 376-384. 


The growth of the Flexner-Jobling rat car- 
cinoma in untreated suckling rats was com- 
pared with the growth in similar animals alter 
irradiation with radium emanation. A total of 
143 untreated animals and of 337 irradiated 
animals was studied. It is concluded tentatively 
that preliminary irradiation of suckling rats 
with radium emanation Is practically without 


influence upon the susceptibility of these 
to the Flexner-Jobling rat carcinoma. There are, 
however, indications that the suberythema do 


mals 


of mild radiations confers a very slight immunity, 
while larger doses have the opp site effect. Sucl 
action, if It exists at all, 1s so slight that erI- 
ments with several animals be 
necessary to settle this question. 

The radium emanation was contain i! 
capillary glass tubes about 13 mm. in length 
and 0.3 mm. in external diameter. It was held 
22cm. above the back of the animal and pplied 
for 5 minutes. The amount of radiation applied 

varied from 0 42 tO 23.7 me-hr., the n m 
being fatal. 

BacHEM, ALBERT. Unfiltered and _ filtered 
x-ray dosage. Radiology, October, 1924, 
lll, 335-340. 

Physical and biological investigations by 


the author as well as others have shown that 
the intensity of roentgen radiation does not 
increase In proportion to the spark gap. The 
intensity, as judged by biological reactions, 
increases practically in ratio to the squ 
the spark gap. Hence if the Witherbee and 
Remer formula for varying kilovoltage Is 
applied, an error is committed. Thus, according 
to this formula, increase of the spark gap from 
3 to 6 inches should double the intensity of the 
radiation ; as a matter of fact the intensity 
is increased practically 4 times. Thes« 
siderations apply to unfiltered radiation. 
For the calculation of filtered dosage Wither- 
bee and Remer give a formula containing the 
focus skin distance in the first power, while 
from geometrical and physical aspects, it 
should contain the square of this dist 


con- 


ance. 


Experiment has demonstrated that the law of 


inverse squares holds exactly true for filtered 
radiation; and the omission of the second power 
of distance in the above formula will lead to 
serious errors in dosage when 


focus skin 
distance is changed. 
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Another error becomes apparent when we 
consider the values given for various filter 
thicknesses. The formula of Witherbee and 
Remer cannot be used to compare radiations 
of different filtrations. For unfiltered technique 
the ratio of a skin unit to an erythema dose Is 
1:5; for filtered technique the erythema dose 
is 4 or 5 times larger than the skin unit dose. 

The author proposes the following formula 
for determining the treatment time. 


focal skin distance x k 
(spark gap)? X ma 


The distances measured are in inches. The 
physical biological factor k —o on the 
biological fact desired, that is, for the three 
conditions, namely: skin unit, a mild, or a 
pronounced erythema. It further depends on 
the filter used, increasing with increase in filter 
thickness. 


\ table is presented giving the various values 
for differences in the factors of the above 
formula. As indicated by the value of the 


factor k, the skin unit dose is about 30 percent 

veaker than a mild erythema doen: For 
nakineael and slightly filfered ravs there may 
be even less difference between doses. For 
unfiltered rays a mild erythema is required 
sometimes if epilation is desired. 

The formula above considers mostly the 
physical principles underlying dosage, but it 
—_ not and cannot consider all factors deter- 

ining dosage—tfor instance it does not 
consider the size of the field. It also does not 
take care of the variation existing between 
various transformers and tubes, therefore 
variations of the treatment time of 20 to 30 
per cent are common. If it is desired to avoid 
all these inaccuracies, it is necessary to abandon 
the indirect method of determining dosage and 
make measurements with the exact conditions 
of treatment. The most convenient instrument 
to determine surface is the Fiir- 
stenau intensimeter, but such instruments 
before being used should be compared with 
others or should be standardized, then each 
treatment can be controlled and inaccuracies 
or serious errors easily avoided. 


Roussy, GusTAve. Experimental studies on 
cancer. Presse méd., Par., Mar. 8, 1924, 
No. 20, 209-213 


The author has — here to discuss 
fully the nature of cancer, the various means of 
producing different types of cancer, and the 
theories underlying this peculit ir phenomenon. 
Cancer is very common In practi calls all kinds 
of animals, even wild animals, such as the lion, 
tiger, etc., as well as in birds, molluscs and 
insects. This affection is the same in animals 


| 
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and man. In rodents, it is possible to transmit 
cancer by gratting in series in the same species. 
Finally, cancer may be produced by artificial 
means, causing conditions quite like those 
occurring naturally. Agents which may be used 
for producing artifical cancer are: application 
of the roentgen ray, tar, coal products, inges- 
tion of parasites, etc. Cancer due to roentgen 
rays is well known because of the numerous 
victims of the effect of this agent on the skin. 
Malignant tumors have been produced in the 
rat by the application of this agent, such tumors 
occurring In about 12 to 14 months; they recur 
after removal of the growth. Tumors so pro- 
duced may be transferred in series by grafting 
under the skin of rats. These cancers are 
polymorphous sareomas. Bloch in 1923 was 
able to produce an epithelial cancer in the ear of 
the rabbit by means of application of the 
roentgen ray for 3 years. Barlow caused cancer 
in the mouse by the subcutaneous injection 
of sulfate of radium and in the rat by the 
introduction of small tubes of radium. On the 
other hand, Contamin and Clunet have shown 
that when fragments of tumors have previousl\ 
been treated with roentgen ray in vitro and 
then grafted into the skin of rats, they do not 
produce tumors. Animals inoculated with 
tumor material previously exposed to roentgen 
rays remain resistant for a long time to new 
grafts of fragments of new tumors. Analogous 
experiments have been carried on by Chambers, 
Scott and Russ at Middlesex Hospital, London. 
The latter workers removed a tumor, without 
extirpation of the ganglia, and made an emul- 
sion of it; this was then exposed to roentgen 
rays or the rays of radium. Subcutaneous 
injection of this treated emulsion into cancerous 
patients in a number of cases had a beneficial 
effect. The writer lias not been able to repeat 
these results in his own work; however, he is 
interested in this form of therapy and suggests 
further work in this field, using both roentgen 
rays and radium in the treatment of cancer. 
It is extraordinary that radioactive substances 
should have these two opposite effects, stimu- 
lating and destructive. Proper 
radioactive substances may be very effective 
in destroying tumor growth, but their other 
property must also be considered. 


STENSTROM, WILHELM. Some practical points 
concerning installation and dosage measure- 
ments of a water-cooled roentgen-ray tube 
for deep therapy. Acta radiol., Stockholm, Nov. 
10, 1924, lll, 428-441. 

A description is given of the installation and 
general operation of a water-cooled high voltage 
roentgen-ray tube used for deep therapy work 
in the Institute for Study of Malignant Disease, 


application of 
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Buffalo, N. Y. The operating conditions 
are, 200 kv. peak, 30 ma., 0.48 mm. Cu, the 
current being delivered by a 280 kv. Victor 


machine, with four-arm rectification. This tube 
has been run for a total of 200 hours without 
any change, and has proven easy to handle 

lonization measurements show the effective 
wave length at 200 kv. is 0.161 A. at 8 ma., and 
0.167 A. at 30 ma. It was found that the 
change in depth dose was very small and that 
the distribution of radiation at a focus-skin 
distance of 40 cm. or more is practically the 
same for the water-cooled tube as for the 
Universal tube, and that 100 ma-min. obtained 
with 30 ma. produces approximately the sam¢ 
roentgen-ray radiation as 75 ma-min. obtained 
with 8 ma. The time for the same 
different distances from focus to skin can 
approximately calculated by the square dis- 
tance law but a small correction is necessary 
when greater accuracy is required. 

It is not yet settled whether the clink 
results will be better or worse after the 
intense treatments given with this tube th 
after those requiring longer time. Howev« 
roentgen-ray sickness immediately after treat- 
ment is reduced, and skin erythema is produced 
by slightly smaller measured by 
ionization chamber when 30 ma. is used than 
when 8 ma. is used. 


dose t 


+ 


short 
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Apets, Hans. On retarded development of 
new-born child caused by roentgen radiation 
in early fetal period. Wein. klin. Webnscbr., 
Sept. 4, 1924, xxxvil, 869-870. 

The mother, thirty-four vears old, a quadri- 
para, had received one abdominal and two 
sacral exposures from a Coolidge tube at 30 cm. 
focal distance, 8 skin units, filtered through 
0.5 mm. Cu, for 30 to 45 min. on three succes- 
sive days. The radiation was applied to control 
hemorrhages due to uterine myomas. These 
treatments were administered two months, or 


perhaps a little later, after conception. She 
gave birth to a boy weighing only 1950 gm. 


and 41.5 cm. in length. This child gave none of 
the usual signs of being premature. It was 
fairly well formed except for the shape of th« 
head which very much resembled that ot 
microcephalus. The most striking feature 
was the appearance of the eyes; the lid slits 
were very much underdeveloped, far in excess 
of the usual mongoloid deformity. After three 
weeks a slight separation of the lids could be 
obtained and it was then discovered that there 
existed a microcornea with a maximum 
diameter of 4 to 5 mm., and a deep seated 
bilateral microphthalmos. 

Functionally, the child appeared norm: 


except for an increased tenseness in the” _musc 
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lature of the lower xtremities. ntgen exami- 


nation disclosed extensive deposits on the 
cortical parts of the long bones giving strong 
suggestion of syphilitic periosteal changes. 
Chere was, however, no evidence that such a 
condition was present, and the Wassermann 
and Metnicke reactions in mother and child 
were negative. The further development of the 
child in length and weight has been quite 
decided and at six weeks there has appe: red a 
spontaneous opening of the eyelids, although 
only to the extent of a few millimeters. 

It is believed that the retardation of de velop- 
ment above recorded is directly ascribable to 
the effects of roentgen radiation during the 
fetal period and this case is unique since general 
experience has shown that roentgen action 
usually results either in an abortion or in no 
demonstrable effect upon the offspring 
Ivy, A. C. McCartny, J. E., anp OrNborF, 

B. H. Studies on the effect of roentgen rays 

on glandular activity. J. Am. M. Ass.. 

Dec. 20, 1924, Ixxxii, 1977 1984. 


A report Is given on experiments made on 
the dog to demonstrate the effect of the « Xpo- 


sure of abdominal and thoracic areas to roent- 
gen rays on gastric secretion together with 
observations on roentgen cachexia. Pawlow 
pouch dogs were used and the method of 
experimentation was the same as that pre- 
viously carried out by Ivy and his coworkers. 

Two dogs received over the right iower 


abdomen a dose of short wave length roentgen 


rays suflicient to produce a first degre« 


burn. 
There was immediate vomiting and_ partial 
anorexia which was followed by complete 
anorexia and anacidity beginning from 2 to 3 
days after the exposure and persisting for 


about 5 days. There then followed a ret 


appetite and 


n of 


gastric secretion to normal for a 


period. Four or five days prior to death, which 
occurred at 3 and 7 weeks respectively, there 
was recurrence of complete anorexia and 
achylia. Intestinal ulcers were found in both 


animals. These results were distinctly different 
from the results obtained when a_ similar 
exposure was made over the thoracic area. In 
the latter case, although a burn resulted there 
were no symptoms whatever of altered g 
secretion or cachexia. 

A group of 7 dogs received a human erythema 
dose of short roentgen rays over the 
The sequence of events was, (1) immediate 
vomiting in 4 of the 7 animals; (2) partial 
anorexia and hypernormal secretion of gastric 
juice during the first two days after exposure 
in 5 of the 7 animals; (3) ps urtial or complete ano- 
rexia, hyposecretion and anacidity, 
on the third day and lasting 


rAastric 


abdomen. 


beginning 
two or three days 
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in all animals; (4) recovery 


or death depending 
apparently on the 


vitality of the animal. In 


the 3 recovered animals chronic intestinal 
ulcers were not found at nec ropsy. lwo dogs 
received the usual “‘unit dose” (75 ~ cent of 


the human erythema dosé) employed in the 
treatment of malignant tumors. These pir tees 
reacted quite similarly with respect to imme- 
diate symptoms and effects on gastric secretion, 
but a hypernormal gastric secretion did not 
occur and the symptoms of acute intoxication 
were mild. There definite 
depre ssion of g 


was, however, very 


rastric secretion. 
These observ: itions confirm the older 
on the sensitiveness of the intestinal mucosa 
to roentgen rays, the intestinal mucosa being 
at least twice as sensitive as the idal mucosa 
of the stomach. These findings do not warrant 
the use of roentgen rays for treatment of con- 
ditions in which it is desir 
acidity. 

Attempts to cure 


ones 


able to reduce gastric 


“roentgen cac he xIa in 
dogs by means of sodium chloride injections 
were unsuccessful. It seems from the observa- 
tion on these dogs that the cachexia is not due 
to anorexia because the animal eats sufficiently 
and sometimes voraciously. It is probably not 
due to a cayenne of the blood picture or to 
disturbed gastric digestion. It appears that 
cachexia re “ent exposure on the abdomen 
may be due to a chronic intoxication and also 
to disturbed intestinal digestion. 
JALLER, CACILII 
cells after roentgen irra 
in vitro. Deutsche 
1924, ro80—-1081. 


. Sedimentability of red blood 
liation of the blood 
med. Webnschr., Aug. 8, 


In a total of 12 experiments the rate of 
settling of the red blood cells after irradiation 
in vitro was found to be essentially the same 
as that of the non-irradiated specimens. No 
retardation of settling could be demonstrated. 

These observations of the effect of roentgen 
radiation in vitro are quite different from those 
reported by Mikulicz-Radecki on the sedimen- 
tation of blood cells after irradiation in vivo. 
In the latter case distinct retardation of sedi- 
mentation was reported. 


McGricor, D. B. Radiology (in arduis fidelis). 
J. Roy. Armv Med. Corps, Lond., November, 
1924, xlil, 366-371. 


The contribution of the 


present author’s 


series of papers on roentgenological laboratory 
technique deals with the dark room, its general 
arrangement and protection and the numerous 
details of the development and finishing of 
roentgen films and plates. A good deal of ordi- 
nary 


photographic technique included. 
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Nims, CHARLES H. 


Deep therapy simplified. 
Radiology, 


November, 1924, Ul, 394-395. 

A chart is presented for the 
simplifying procedure treatment. 
essential factors are made variables, 
the filter thickness and the 
current is maintained at 5 ma., the distance Is 
22 in. and the field covered 6 in. square. The 
chart presented shows a curve which indicates 
the combination of filter and voltage which will 
vield a safe standard suberythema dose in an 
exposure of one hour. Erskine’s table of depth 
doses forms the basis of this chart. 

The author minimizes the importance of 
careful formulation of all factors governing 
dosage as introduced by physicists, but he is 
careful to point out that the use of an ionto- 
quantimeter to check the dosage indicated on 
the chart should not be neglected. 


| wo 
namely, 
voltage. The 


RotHer, Jutius, Influence of roentgen rays 
on the vegetative system. Deutsche med. 
Webnschr., Aug. 22, 1924, |, 1141-1143. 


The upper abdominal region of a rabbit was 
irridiated with one-half skin unit of hard rays 
and there resulted an enormous drop in the 
minimum blood pressure. This drop in blood 
pressure is not nearly so great when the skin 
is removed and the radiation applied to the 
underlying tissues in otherwise exactly the 
same manner. Such experiments seem to indi- 
cate that the skin as an organ is an important 
element in transforming the radiant energy 
into an effect upon the blood pressure. 

Experiments were also conducted upon the 
effect of the radiation upon the blood sugar 
curve in rabbits and dogs. Here also a stimula- 
tive factor was demonstrated. The point of 
origin of this stimulus lies in general in the 
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upper abdominal region and may 
the liver or in the pancreas. 
these always results in a blood sugar increase. 
When, however, both adrenals are extirpated 
no such change in the blood sugar is produced 
by the roentgen rays. Evidently, the adrenals 
of the network surrounding them are indis- 
pensable in the production of radiation-hyper- 
glycemia. Experiments are cited to show that 
the adrenals are in themselves 
radiation. 

It is believed that similar phenomen 
undoubtedly occur in man but observations on 
this point lead to the conclusion that the blood 
pressure and blood sugar changes are ordinarily 
rather slight. These experiments nevertheless 
point to what is termed a “‘stimulative”’ action 
of the roentgen rays upon certain reflex nervous 
mechanisms in the body. 


also lie in 


sensitive to 


WetnrEB, Oscar. Vacuum measurements on 
x-ray tubes. Radiology. November, 1924, ili, 
396-398. 

An investigation of the effect of gas at low 
pressures In roentgen tubes showed that at 
extremely low pressures of the order of 1o~ 


to 10°-° mm. there was no considerable decrease 
in relative intensity of roentgen rays of dil- 
ferent wave lengths. The decrease, however, 


grows very rapidly as the pressure is raised to 
0.005 m. The decrease of intensity in the short 
wave lengths was relatively larger than in th 
long ones. The influence of gases on roentgen- 
ray energy output can be detected at lowe: 
pressures with low filament temperatures than 
with high temperatures. In these experiments us« 
was made of a modified Tschudy hot filament 


vacuum meter, which was found to be a sensitive 
instrument for measuring low pressures. 
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